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British Standard Specifications 
for Grey Iron 


The British Standards Institution have just 
published* a revised edition of their specifica- 
tion for General Grey Tron Castings and a new 
specification for High-Duty Iron Castings. The 
revisions in the former are mainly of detail, the 
specified strengths remaining unaltered. The 
main features of the revision are the reduction of 
the sections represented by the various bars 
and the introduttion of two new bars, one 
0.6 in. dia. to cater for the lightest castings 
and the other 1.6 in. dia. intermediate between 
the original ‘‘ M”’ and L.”’ bars. 

The High-Duty Cast Iron Specification has 
been produced to cover the very large number of 
castings now being manufactured with tensile 
strengths over 12 tons sq. in., which is the 
high limit in the general specification. In these 
columns (February 21, 1935) it was suggested 
that three grades—16 to 20; 20 to 24; 24 to 33— 
might be specified as representing present prac- 
tice, but the specification is more modest in its 
demands, and the minimum tensile requirements 
for each grade are as follow, the range being 
the variation allowed for the different size 
bars: Grade 1, 12.5 to 15.0 tons sq. in.; grade 
2, 15.0 to 18.0 tons sq. in.; grade 3, 18.0 to 22.0 
tons sq. in 

A large majority of castings produced by iron- 
founders who are working along scientific lines 
will fulfil the requirements of grade 1, and this 
grade might quite reasonably have been added 
to the general specification. Grade 2 is intended 
to cover the higher class of iron produced by 
ordinary methods, with or without the use of 
alloy additions, whilst the third and highest 


* B.S.S. 321/38, General Grey Iron Castings; B.8.S. 786/38, 
Iron Castings. Prie 2s. 2d. each, post free, from 
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28, Vitoria Street, London, 8.W.1. 


grade will generally require the use of one of 
the many special processes now available for pro- 
ducing special cast iron, such as inoculation or 
superheating. 

The American specification for cast iron 
makes no distinction between ‘ general ’’ and 
‘high duty,’’ but has seven grades ranging from 
9 to 27 tons per sq. in. tensile. We welcome the 
separation of the two classes of iron in the 
British Specification as an indication to buyers 
that for general work the higher grades are un- 
necessary. This point is brought out in the fore- 
word to the high-duty iron specification, which 
includes a’ reference to. the additional cost of 
high-duty cast iron and the necessity for using 
discretion in the selection of grades. 

We also welcome the appearance of this high- 
duty cast iron specification, as we believe that it 
will be a stimulus to both the demand for, and 
the supply of, improved cast iron, and generally 
to widen the scope of cast ferrous products. 


Assessing the Business Position 


We are now in a better position to estimate 
the business position in relation to the recession 
about which so much has been said. Indeed, 
if the country could have been talked into a 
slump, it would undoubtedly have been so. That 
there has been and is a recession cannot be 
denied, but there is ample evidence that it is 
temporary. The chairmen of the leading banks 
have all been united in their view that there 
is, and need be, no slump. The reports from the 
British Industries Fair have been excellent. The 
huge defence programme, progress on which has 
been announced, will not reach the peak im- 
mediately in view until 1939. The steel industry 
had a record high year in 1937, with an output 
of very nearly thirteen million tons, well in 
excess of the estimated total. Deliveries are 
easier, and industry will benefit from the removal 
of the hectic conditions of a few months ago. 
Making due allowances for short months and holi- 
day periods, pig-iron production showed an almost 
continuous rise during 1937. The state of the 
stock markets probably accounts for a good deal 
of slump talk, but there is little doubt that 
American conditions influence stock prices more 
than they affect our industrial productivity, and 
it is good for industry that speculators should 
he unable to force up commodity prices to unduly 
high levels. There was during 1937 a good deal 
of overbuying of raw materials by .industries 
fearing a scarcity and scarcity prices after a 
long period of hand-to-mouth buying and de- 
pleted stocks. The lull is largely due to the 
partial exhaustion of these stocks and price 
stabilisation has done a good deal to make 
forward buying unnecessary. The seasonal 
revival of building and the housing programme 
should keep establishments catering for the 
trades involved at good pressure. Although 
retail trading returns are good, the recession has 
been confined to industries serving home and not 
export markets, and the Secretary for the De- 
partment of Overseas Trade has told us that the 
situation does not contain the elements that 
usually precede a slump. Indeed, ‘he hinted that 
if the U.S.A. could settle its internal difficulties 
there might be danger of a boom, from which 
many business men would pray to be delivered. 
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Outlook for Base Metals 


By ‘‘ ONLOOKER.”’ 


Any student of the base-metal markets look- 
ing back for twelve months could not but be 
struck by the striking change which has come 
over the situation in that comparatively short 
space of time. A year ago we were looking 
forward to a period of increasing consumption 
due to the Government’s programme of arma- 
ments expansion, while in the United States the 
current of trade was rising, and there was every 
expectation that 1937 would be a good year. 
Unfortunately—except for those who were clever 
enough to make money out of the rise—the 
markets got entirely out of hand and _ finally 
boiled over after climbing up to absurdly high 
levels. 

This ramp in base metals did a lot of harm, 
for consumers and merchants were persuaded to 
buy far in excess of their requirements, and 
since many of them neglected to hedge against 
this holding, losses were heavy. The aftermath 
of this trouble is still being felt, and is un- 
doubtedly operating to put a check on business. 
The main adverse feature of the present situa- 
tion is, however, the position in the United 
States, where confidence is sadly lacking, and the 
constant strife between big business and the 
President keeps everyone on tenterhooks and 
militates against enterprise in trading. 


One Extreme after Another 

That extremes are dangerous has been proved 
up to the hilt during the past twelve months, 
and the worst of it is that one extreme leads 
to another, so that after a spell of unduly 
inflated prices orile may expect a period of 
depressed values when quotations will rule too 
low. It has already been said that there was 
serious overbuying in the early part of last 
year, as a result of which purchasers accumu- 
lated too much stock and then stayed out of the 
market for a period of some months. It is now 
some time since they began to buy again, but not 
by any means in the style of the spring of 1937, 
for they have adopted a hand-to-mouth policy 
which keeps producers guessing and will probably 
in the long run lead to prices being driven down 
too far for safety. As a matter of fact, that 
time has probably already arrived, but that is 
not to say that we are on the eve of an upward 
movement. Copper, for example, has come back 
to the lowest point reached by electro last year, 
while to match the present price of spelter one 
has to go back to September, 1936. Both lead 
and tin are depressed, and give every indication 
that they will fall to lower levels before an 
upward turn comes. One way and another, the 
base metals are not in good fettle at the moment, 
and sentiment is bearish about the future, 
especially with reference to America, the world’s 
largest user of tin. 


No Money Scarcity 

When all has been said, however, about the 
adverse factors in the situation, the fact remains 
that metals have fallen to a very low level, and 
must be regarded as being in a buying zone. No 
speculator would expect to make a fortune by 
selling short at the present time, and it is 
probably safe to say that the bulk of the selling 
just now is hedging by producers either for 
settlement by buying back when sales to con- 
sumers come along or for liquidation by putting 
metal on warrant. This is certainly being done 
in the case of spelter of Continental origin, and 
there is also a fair amount of rough copper 
coming to London against sales of standard. It 
must not be forgotten that there is always money 
seeking investment, and the present bank rate 
level indicates that money is far from scarce. 
The base metals occupy a most important posi- 
tion among the commodities, and have always 
been attractive from an investment point of 
view. They are certainly getting down to an 
attractive level now. 
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Centrifugal Casting of Grooved 
Rollers 


In ‘ Liteinoe Delo,’’ an article by M. M. 
LEvIN and S. E. RosenFetp describes tests made 
on an experimental apparatus to ascertain the 
possibility of producing the longitudinally 
grooved (toothed) cast iron rollers of flax 
breakers by the centrifugal process. For the pur- 
pose of the experiments, the rollers were cast in 
cores, lined moulds, sand moulds and cast-iron 
moulds. Various forms of pouring spout were 
also used with the object of discovering the opti- 
mum shape. The influence of the speed of rota- 
tion of the mould was also investigated, and the 
article concludes with a description of the vari- 
ous defects and the methods to be adopted for 
their elimination. 

It is pointed out that the casting of such rollers 
by the centrifugal process would appear to be 
profitable if the moulds are made of sand, faced 
with a graphitic sulphite mixture. The moulds 
should be dried for 20 or 30 minutes in hot air. 
The optimum speed of rotation for casting is 480 
to 520 r.p.m., and casting should be effected 
during a period of 5 or 7 seconds with metal at 
a temperature of 1,280 to 1,300 deg. C. As com- 
pared with casting in stationary moulds, the 
centrifugal process has the usual advantages, 
such as absence of cores, no metal expended in 
gates, short drying period for moulds and less 
floor space required. A particular advantage for 
the case under consideration is that rollers of 
greater length may be cast, thus increasing the 
output of the flax breakers. 


Publication Received 


Handbook of Information. Published by the 
British Standards Institution, 28, Victoria 
Street, London, S.W.1. Price 1s. 

Most works executives have now come to 
regard this annual publication much in the same 
way that the outside representative looks upon 
Bradshaw. Its general appearance does not 
change materially, and with very little experi- 
ence one can find just what one requires. 
Obviously, the first thing we sought was news 
of the publication of the new specification 
for high-duty iron castings, and quickly learnt 
that it had heen passed for publication. For a 
specification of major importance, the passage 
of ‘‘ this bill through all stages ’’ has been, in 
comparison with most, remarkably rapid, and the 
intelligent and energetic co-operation of the 
appropriate committee of the Institute of British 
Foundrymen, presided over by Mr. P. Russell, 
has in a large measure been responsible for this. 


Catalogue Received 


Alloys of Bismuth. ‘‘ Cerrobase,’’ ‘‘ Cerro- 
bend ”’ and ‘‘ Cerromatrix ’’ are the names which 
have been given to a series of alloys made by 
Mining & Chemical Products, Limited, of Shell 
Mex House, Victoria Embankment, London, 
W.C.2. Unlike many proprietary alloys, the com- 
position of each is disclosed in its appropriate 
piece of trade literature. In very general terms, 
‘“*Cerrobend ”’ is for filling tubes to enable them 
satisfactorily to be bent; ‘‘ Cerromatrix ’’ for the 
building up of jigs and tools, and ‘ Cerrobase ’ 
is for the manufacture of master patterns. 
Because it contains bismuth and tin, the latter 
is expensive, but as it can so very easily be re- 
melted, it is not a consumable commodity and 
can almost be regarded as a capital investment. 
As it does not contract, but maybe very slightly 
expands, it does commend itself, especially as it 
has excellent casting properties, for the manufat- 
ture of master patterns. 


Marca 10, 1988 


Random Shots 


An observant foreman has noticed that when 
East Coast hematite is used in his foundry the 
castings camber towards the east, and likewise 
when West Coast hematite is used they camber 
in that direction. Is this phenomenon worthy 
of the attention of Mr. E. Longden, who is an 
accepted authority on the subject of camber? A 
suggested remedy is that the Northampton area 
should produce a hematite, so that castings might 
be freed from this east and west bias. Alter- 
natively, with a 50-50 mixture of east and west 
they ought not to camber at all. 


* * * 


” 


‘New Fields for Industry ’? say the Commis- 
sioners for Special Areas. If they are not careful 
there soon won’t be any fields left in which to 
roam on a Sunday evening with the Sara of 
one’s choice. 

* * 


Mr. Edward Ott has been appointed assistant 
secretary of the Sheffield Chamber of Commerce. 
And has, of course, been received with a suitably 
warm welcome? 

* * * 


The pneumatic tyre was, curiously enough, in- 
vented by a veterinary surgeon. Had he been 
thinking of a plan to deaden the noise of his 
’orse as it ’ammered on the ’igh road with its 
‘ard ‘oot ? 

* * * 


‘“When an enameller examines a bath for 
defects he first pays attention to the surface 
immediately over the foot-lugs,’’ states Mr. J. T. 
Gray. On the other hand, when the missis 
examines little Tommy for defects after his bath 
she first pays attention to the surface imme- 
diately behind the lugs and immediately under 
the feet. 

* * * 


Rumour has it that amongst the inventions 
entered in the competition in connection with 
the Foire de Paris this summer, there will be a 
motor tyre that is guaranteed not to need replac- 
ing just when the income tax is due; a wireless 
set that consistently fails to transmit the words 
‘“War,’’ League of Nations,’’ and the names 
of film stars, and also a toy that will keep the 
kids engrossed all Sunday, especially just after 
luncheon. 


“As things are to-day many trains coming 
into London throughout the year carry some 
chemical official in its first-class compartment, 
coming for some almost unnecessary committee 
meeting or consultation,’’ says the Financial 
Editor of one of the Brighter Dailies. Real 
efforts must be made to keep his sleuth hounds 
from prying into the activities of the B.1.A., the 
1.B.F. and the B.S.I. These initials are used 
expressly to mask the identities of the organi 
sations indicated. 


* * * 


Overhead in the ‘‘ Queen’s ’’ last Quarter Day. 
‘He is the sort of man who dribbles well up 
the field and then invariably shoots wide.” 
‘* Not upon your life,’’ said the other man, he 
always fouls the goal-keeper.”’ 


* * * 


‘* Visit Canada. Leave your worries and take 
your wife with you,’’ says a tourist agency. 
Can't be done! 

MaRKSMAN.”’ 


A Wall Calendar 


We acknowledge with sincere thanks the receipt 
of a monthly tear-off wall calendar from the Stan- 
dard Brass, Iron & Steel Foundries, Limited, Benoni, 
South Africa. 
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A Chemist’s View of Metallurgy 


By Dr. C. H. DESCH, F.R.S. 


(Extracts from the Presidential Address delivered to the Institute of Metals.) 


Related Activities 

The scope of the Iron and Steel Institute and 
the Institute of Metals differs in one im- 
portant respect. The field of the former embraces 
the mining and smelting of the ore and the 
coking of the coal used in the process, as well as 
the conversion of iron into steel and ultimately 
into finished products. Our own Institute deals 
only with these later stages, the mining and 
smelting of non-ferrous ores being the province 
of yet a third body of long standing: the Institu- 
tion of Mining and Metallurgy. The work of 
this last lies largely abroad, especially among 
other units of the British Commonwealth of 
Nations, and its members are able to compare 
experiences gained in many remote regions of the 
world. It therefore needs three distinct Insti- 
tutes to cover the whole field of metallurgy, and 
! cannot leave this point without calling atten- 
tion to the fact that Sir Harold Carpenter enjoys 
the unique distinction of having successively 
oceupied the presidential chair of all three. 

This does not complete the tale, for there 
remain several important bodies concerned with 
special branches of metallurgy, notably the Insti- 
tute of British Foundrymen and the Electro- 
platers’ and Depositors’ Society, the latter, by its 
affiliation to the Faraday Society, indicating its 
special relation to the study of physical 
chemistry. The British Non-Kerrous Metals 
Research Association and the British Cast Iron 
Research Association, again, although organised 
on a different basis, are also closely associated 
with the progress of metallurgical science. Each 
of these bodies has its distinct function, and, as 
a considerable degree of interlinking occurs 
through common membership, they are able to 
co-operate in many ways, with mutual advantage. 

The Link of Metallography 

In the course of 23 years of teaching both 
ferrous and non-ferrous metallurgy, and of later 
experience in a great research laboratory, I have 
had occasion to survey the subject of metallurgy 
as a whole, and I have mentioned these facts of 
organisation in order to show the practical diffi- 
culties in the way of so treating it on a large 
scale. The separation between the ferrous and 
non-ferrous industries and between the industry 
of smelting and refining on the one hand, and of 
alloying, casting, working and finishing on the 
other, presents a real obstacle to unification, 
except on the educational side. There is, how- 
ever, one department of metallurgy in which no 
such difficulty need arise. That is the study best 
known as metallography, which is concerned with 
the structure and properties of metals and alloys, 
making use of methods based on physics and on 
chemistry. The metallographer, whether dealing 
with ferrous or non-ferrous metals, finds himself 
faced by similar problems, and is forced to con- 
sider them in the same way. 

The structure of ingots has received most 
attention from research workers on steel, on 
account of the large scale of operations in steel 
making and of the known profound effects of 
heterogeneity on properties, but as research pro- 
ceeds it is found that the problems of the 
mechanism of freezing are common to both 
branches of metallurgy. The distinction between 
columnar and equiaxed crystallisation, the effects 
of differential freezing, and the factors which 
produce inverse segregation, interest the maker 
of ingots of brass or of light alloys as well as 
the steel maker, and investigations carried out 
for the one throw light on the problems of the 
other. The hardening of steel by quenching has 
seemed to the practical man, and for long also 
to the scientific worker, to be a process unique of 
its kind, since the increase in hardness so pro- 
duced is far greater than in any other system, 


whilst softening as the result of quenching is 
actually the more usual effect. On the other 
hand, age-hardening, first observed in the light 
alloys of aluminium and now found to be pro- 
ducible in an extraordinary variety of alloys, 
proves to involve internal changes in the crystal- 
line edifice which are closely analogous with those 
in the hardening of steel. Whether we are 
investigating changes of this kind or those which 
are brought about in metals and alloys by defor- 
mation and by annealing, we find that there is no 
essential difference between the alloys of iron 
and those of other metals, and that facts ob- 
served in the study of one group may be used to 
illuminate the behaviour of the other, so that 
the distinction between ferrous and non-ferrous 
metallurgy in this field becomes purely artificial. 


Dr. C. H. Descu 
(President of the Institute of Metals). 


This fact brings with it certain administrative 
difficulties. An investigator who is making a 
complete study of a binary system of alloys con- 
taining iron can send his Papers to this Institute 
so long as the percentage of iron (whether atomic 
or by weight I am not sure) is less than 50, but 
after that point has been passed he should 
publish through the Iron and Steel Institute. 
Such minor difficulties can no doubt be adjusted ; 
I only mention them as illustrating the essential 
unity of the scientific study of metals, a unity 
which, I feel assured, will be more widely felt 
with the advance of our organisation. Such 
divergence as exists has to be borne in mind in 
devising any scheme for increased co-operation 
in publishing and in the abstracting of ‘metal- 
lurgical literature. This task is a formidable 
one. The mass of such literature has grown 
rapidly in recent years, being notably swollen by 
the great output of Soviet Russia, and the 
problem of co-ordinating abstracts is receiving 
serious attention on both sides of the Atlantic. 
It is a problem which we shall have to face in the 
coming years. 

Origin of Chemistry 

Metallurgical science is based on physics and 
chemistry. Historically, its connection with 
chemistry is much the older, since in fact 
chemistry arose out of the empirical knowledge 
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acquired by the craftsman in the preparation and 
handling of materials, notably of metals. The 
view that we were once taught, that chemistry 
developed out of alchemy, can no longer be 
maintained. Although it lasted many centuries, 
alchemy was an aberration, and not a stage in 
the linear historical filiation of science. The 
modern transmutation of elements, one of the 
triumphs of the science of to-day, owes nothing 
to alchemy either on the side of theory or on 
that of practice. During all the lifetime of that 
aberration, however, facts concerning chemical 
substances, including metals, ._re being accumu- 
lated, and by the time of Agricola’s great work, 
published in 1556, a great body of metallurgical 
knowledge, purged of alchemical and astrological 
superstition, was ready for the scientific chemists 
of the two following centuries. The study of the 
oxidation of metals played a great part in the 
growth of modern ideas of chemical combination, 
from the time of Boyle to that of Lavoisier, and 
Davy, Faraday and their contemporaries con- 
stantly used the reactions of metals as a means 
of advancing their science. 

Within the last few years, we have scen a great 
transformation of metallographic research by the 
introduction of new physical methods of study. 
Chief among these is the determination of crystal 
structure by means of X-rays. The original dis- 
covery of Laue, so brilliantly applied and. ex- 
tended by Sir William Bragg and his son, has 
proved of incalculable value in metallurgical re- 
search, giving us a new insight into the internal 
structure of solids, assisting us greatly in the 
study of changes during cold-working, re- 
crystallisation, age-hardening, and other pro- 
cesses, and furnishing a rapid and accurate 
method of determining phase equilibria in systems 
of alloys. The physicists, having been brought 
into contact with metals in this way, have found 
that metallic structures lend themselves well to 
theoretical treatment, and we are indebted to 
Professors Bragg, Mott, Borelius and others for 
an explanation of changes in certain alloys, such 
as those of gold and copper, which had puzzled 
metallurgists, and now reveal themselves as 
changes from a disordered to an ordered arrange- 
ment within a lattice which otherwise retains 
its character. These discoveries have a wide- 
reaching importance, and seem certain to throw 
light on other processes in alloys which affect 
profoundly their technical properties. 

It is clear that metallographic research tends 
more and more to become an application of 
physics to the special case of metals. It must 
not be thought, however, that this constitutes 
the only approach. For the research worker of 
the future, metallurgy should be essentially a 
post-graduate subject, to be studied after a 
thorough training in physics or in chemistry. (I 
regard this as distinct from the more technical 
courses in metallurgy which are usually given, 
which aim at training men for the control of 
works operations.) It may well be that we shall 
draw more largely in the future for our metal- 
lurgical research workers on those students who 
have distinguished themselves in physics, but not 
exclusively on them. 


Atomic Theories 

It is characteristic of chemistry that its 
astonishing growth during the nineteenth century 
has been made with the use of a bare minimum 
of hypothesis. Atomic theories are very old. 
From the Greeks onwards, thinkers from time to 
time have found an intellectual satisfaction in 
picturing the world around them as being made 
up of atoms, and of explaining natural pheno- 
mena in terms of those atoms, but knowledge 
was not advanced thereby, nor was it possible 
to base scientific predictioas on such speculations. 
Successful prediction is the true test of the valne 
of an hypothesis, and these conceptions remained 
barren. When, 134 years ago, John Dalton took 
up this ancient hypothesis and used it in 
chemistry, he gave it a form which bore no 
real relation to the doctrines of Democritus and 
Lucretius. He said that the quantitative laws of 
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combination of elements were such as would hold 
if each element were made up of similar atoms, 
and certain ratios existed between their weights. 
On that simple foundation the whole of chemistry 
has been built up. And observe, it was not 
necessary that the atoms should have a real exist- 
ence. Some chemists thought it unnecessary to 
assume them except as a convenient working 
hypothesis, but by using it as such they were 
able to build up a great body of chemical know- 
ledge. It soon became evident, from a study of 
chemical reactions, that some atoms in a molecule 
were more closely connected with one another 
than with other atoms, and the notion of struc- 
ture was introduced. Even after, by the dis- 
covery by Berzelius in 1832 of isomerism (the 
existence of compounds with different properties, 
although containing the same number and the 
same kind of atoms), it had become necessary to 
arrange the atoms composing a compound into a 
pattern which could be varied, Crum Brown could 
write, in 1867: 

‘While there can be no doubt that physical 
research points to a molecular constitution of 
matter, it is perfectly indifferent to a chemist 
whether his symbols represent atoms or units; 
and graphical formule would be as useful as they 
are now, were it conclusively proved that matter 
is continuous.”’ 


Microscopical Examination 


The oldest metallographic method, that of 
microscopical examination, is essentially 
chemical. Although we have occasionally to ex- 
amine unetched specimens under the microscope, 
as in the identification of non-metallic inclusions 
in a polished surface or in the study of surface 
changes in a deformed specimen, we make far 
greater use of etched specimens. In an alloy 
composed of more than one phase, the differing 
resistance to attack by reagents produces con- 
trast between the phases, but even where only a 
single phase is present, a pattern is formed, 
which may arise in more than one way. A varia- 
tion of composition within the individual grain 
results in ‘‘ coreing,’’ which is found when the 
rate of crystallisation of a solid solution has been 
greater than that of diffusion in the crystal, so 
that the phase is not in a state of equilibrium, 
although it may be made homogeneous by anneal- 
ing. This coreing may produce a false impres- 
sion. A low magnification often appears to show 
a sharp boundary between the core—the skeleton 
or dendrite which was first formed—and the peri- 
pheral material, thus suggesting that two phases 
are present. Under a higher magnification the 
boundary usually lacks sharpness, and on con- 
tinued etching with the same reagent it moves 
inwards. The false impression is thus due to an 
electrolytic effect, connected with Tammann’s 
“ resistance limits,’’ and it may even be used as 
x means of investigating solid solutions more 
minutely. 

The etched pattern of a truly homogeneous 
crystalline phase, whether a pure metal or a solid 
solution, originates in a different way. The 
reagent acts more rapidly along certain direc- 
tions in the crystal than along others, so that the 
degree of attack varies with the inclination of its 
uxes to the prepared surface. Neighbouring 
grains are thus unequally etched. Moreover, a 
higher magnification shows that the etching 
within a grain takes the form of minute geo- 
metrical pits, the “ etch-figures.’’ For a given 
crystal, under identical conditions of tempera- 
ture, voncentration of reagent, and time of etch- 
ing, these pits approximate to a standard size. 
Larger pits, such as are formed on longer etch- 
ing, may often be seen to be formed by the 
coalescence of smaller ones, so that their dimen- 
sions are a simple multiple of the unit. In this 
way, a unit has been recognised in iron and steel 
of 0.25 #, in bismuth of 1.4 », in tin of 3, ete. 
This tact has been used to support the hypothesis 
of a mosaic structure in crystals. It is not 
confined to metals, in fact examination of the 
form of eteh-figures has long been used by 
crystallographers as one of the means of study- 
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ing the symmetry of minerals, The mosaic theory 
of crystals was devised to account for their 
physical and mechanical properties, but the 
chemical evidence points in the same direction, 
and, although little quantitative work has been 
done, the units derived from different observa- 
tions indicate secondary structures of the same 
order of magnitude, allowing for the fact that 
multiples ot the smallest unit may sometimes be 
predominant Here, then, is.a chemical method 
of investigating the internal structure of crystals 
of metals and of solid solutions. A crystal such 
as bismuth, which has both metallic and non- 
metallic properties, will be differently attacked 
by reagents according to their chemical char- 
acter, and zinc, which may be etched either by 
an acid°or by an alkali, gives different etch- 
figures under the two conditions. The form of 
the figures depends on the relative density of 
packing of the atoms in the more important 
lattice planes. 
Polish by Etching 

We have become accustomed to this roughening 
of metallic crystals on etching, through the for- 
mation of etching pits, as the inevitable result 
of chemical attack. It was therefore the more 
surprising to find that by the choice of a suitable 
electrolyte, the surfaces of metals may be electro- 
lytically dissolved in such a way as to leave a 
perfectly smooth surface, sometimes having a 
reflectivity greater than that of a mechanically- 
polished surface of the same metal. This pro- 
cess, which is much more difficult to explain than 
the normal etching along lattice planes, is finding 
important practical applications, and calls for 
careful scientific study. 

When a supersaturated solid solution has 
begun to lose its homogeneous character, as in 
the early stages of age-hardening, before any new 
phase has formed particles of appreciable size, 
chemical attack is sometimes a most sensitive 
detector of the beginnings of change. A striking 
example is that of an aluminium alloy contain- 
ing 5 per cent. of copper, rendered homogeneous 
by quenching from 540 deg. C. By using a 
suitable etching reagent, a kind of faint 
Widmanstiitten pattern soon appears on ageing, 
parallel with the increase in hardness, even at 
atmospheric temperature. At higher tempera- 
tures it appears in a shorter time, but even when 
the temperature is as high as 200 deg. C. this 
difference in etching properties is apparent long 
before there is any change in the lattice para- 
meter, and still longer before any new phase can 
be detected by X-rays. This behaviour was first 
noticed in the alloys of copper containing about 
2.5 per cent. of beryllium, which have to be 
aged at a relatively high temperature. A 
change in the appearance on etching, producing 
a hazy Widmanstiitten pattern, accompanies the 
increase in hardness, and is earlier than the 
change in lattice parameter. Similar effects are 
found in the alloys of copper and silver, and in 
those of aluminium and magnesium. 

It is not difficult to see why this should be so. 
If, as has several times been suggested, an early 
stage in age-hardening is the formation of two- 
dimensional sheets of foreign atoms, parallel with 
some set of closely-packed planes in the parent 
lattice, the resistance to chemical attack on such 
planes as have been changed must be altered, 
probably diminished, by the setting up of minute 
local electrolytic couples. The scale is far too 
small to represent distinct particles, hence the 
hazy pattern, but the directional effect is very 
obvious. There is, in the early stages of the 
process, nothing that can be called a_ second 
phase, but we are in a region of minuteness to 
which the phase rule does not apply. 

Etching Potentialities 

The subject of etching has scarcely received all 
the attention that it deserves. We choose etch- 
ing reagents mainly for the contrast which they 
give, so that we may obtain the best photo- 
graphs, and only rarely for their specific re- 
actions. There are a few exceptions. The 
phases in the ternary and more complex alloys 
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of aluminium are very difficult to distinguish 
by their appearance, and much empirical in- 
formation has been collected on the selective 
effects of different reagents. Rather less has 
been done on the identification of the carbides 
in alloy steels, and here more experiments are 
certainly needed. The survey of ternary systems 
by means of X-rays, as developed by Dr. A. J. 
Bradley, does indeed tell us the composition of 
the phases present in a given alloy when in 
equilibrium, but we have often to examine alloys 
which are not in equilibrium, either in the 
course of industrial processes or when studying 
the rate of change in a solid transformation, and 
for such purposes more refined chemical methods 
would be most useful. 

By varying the concentration of etching re- 
agents or the time during which they act, their 
effects may be greatly altered, and in some etch- 
ing processes, especially if electrolytic, an actual 
reversal may occur. Such effects probably 
depend on local polarisation, but we have no 
quantitative knowledge of them. 


Chemical Analysis 

It is not necessary to say much as to the im- 
portance of chemical analysis for metallurgical 
research. As a means of control of industrial 
processes it is the oldest and still the most 
generally applied. Analytical laboratories were 
introduced into metallurgical works before any 
use was made of the microscope or of physical 
measurements. (Mechanical testing is, of course, 
still older.) Even now, establishments which 
have no other scientific control may employ a 
works chemist, even though he be confined to the 
simplest of routine analyses, but analytical 
methods in the more highly developed industries 
are undergoing a profound change. With the 
increased use of highly-purified metals— 
aluminium, copper, zinc, lead, and cadmium are 
all obtainable in commerce with a purity of 99.99 
per cent. or better—interest is being taken in 
the estimation of very minute amounts of foreign 
elements. 


Oxygen Determination 


That interest is by no means purely academic. 
The removal of a few hundredths or even 
thousandths per cent. of impurity may have a 
profound effect on the properties of certain 
metals, aluminium, for instance, becoming self- 
annealing like lead at a certain stage, and there 
is little doubt that before long we shall see a 
greatly increased practical use made of the 
special properties, both chemical and mechanical, 
of metals in the highest attainable state of 
purity. This is one of the reasons for the grow- 
ing popularity of spectrographic methods, made 
quantitative by such devices as the logarithmic 
sector and the photometer. Some of the non- 
metallic elements do not lend themselves even to 
these improved methods, and special means have 
to be devised for their estimation. I would 
instance the determination of oxygen, hydrogen, 
and nitrogen in iron and steel. The total 
oxygen can now be determined with great 
accuracy by fusion in a graphite crucible and 
analysis of the evolved gases. The principle is 
simple, but it has taken much research, and the 
co-operation of many laboratories, to arrive at a 
satisfactory form of apparatus. The _high- 
frequency vacuum furnace devised at the 
National Physical Laboratory embodies a number 
of improvements on earlier forms, and is now 
being adopted elsewhere. This method of esti- 
mating oxygen, and incidentally hydrogen and 
nitrogen, has now reached the stage at which 
workers in different laboratories obtaim results 
as concordant as those expected in analytical 
work generally. Since skill in vacuum technique 
is essential, it can scarcely become a routine 
method until more trained workers are available, 
but the analyses now being made, in which 
institutions at home and abroad are co-operating, 
are proving most valuable in the study of the 
effects of manufacturing processes on the pro- 
perties of steel. 
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The estimation of total oxygen is chiefly of 
interest to the ferrous metallurgist, but the 
second problem, that of determining how the 
oxygen in a metal is distributed, in inclusions of 
oxides or otherwise, has a wider application. 
Since it is essential to isolate non-metallic in- 
clusions without altering their composition, 
solvents have to be found which will dissolve 
the metal and nothing else, without causing 
secondary reactions. This problem has been 
solved for the simpler steels, but certain elements 
interfere, and the conditions for obtaining 
correct results are also being sought through 
co-operative research, at the National Physical 
Laboratory and elsewhere. 


Microchemical Methods 


Microchemical methods, for some time used 
only in biochemistry, are becoming more popular, 
and much ingenuity is being expended in per- 
fecting them for more general use. It is often 
an advantage to be able to make a complete 
analysis on a few milligrams of material, as in a 
study of the local changes during corrosion or 
abrasion. In the course of an investigation of 
ancient copper and bronze it has been found 
possible, by relating the impurities in metal 
objects from ancient sites to the composition of 
ores from different geographical regions, to sup- 
plement the well-known methods of comparing 
the shapes of objects and the types of pottery, 
and so to assist in tracing out the migrations of 
early peoples. A difficulty in the way of such 
work has been the natural reluctance of museum 
curators to allow drillings for analysis to be 
taken from a valuable object. Now that a com- 
plete analysis of a bronze can be made on 10 mg. 
of metal, the sample can be taken without any 
noticeable disfigurement. This is just one illus- 
tration of the usefulness of microchemical 
methods which, from their simplicity and cleanli- 
ness, are particularly attractive to a worker with 
skilful fingers. The micro-balance, an admirable 
product of the instrument-maker’s art, has 
become a valuable auxiliary in the laboratory. 


Conservation of Matter and Waste 

The chemist, in the course of his studies, is 
inevitably impressed by the great principle of the 
conservation of matter. A substance can neither 
be created nor destroyed, a conviction which 
modern physical theory has done little to disturb. 
It is true that on the cosmic scale the annihila- 
tion of matter is believed to be proceeding at a 
prodigious rate, while serving as a source of 
radiant energy, but we do not meet such pro- 
cesses in our terrestrial life. Again, the trans- 
mutation of elements has been found to be prac- 
ticable, and the artificial production of radio- 
active elements seems likely to supplement in a 
most valuable way the natural supplies of 
radium, but such processes involve a great expen- 
diture of energy in proportion to the yield, and 
there seems to be no likelihood of the production 
of, say, copper or tin in quantities by such a 
method. It follows, then, that we are confined 
to the deposits of those metals existing in the 
earth’s crust for the future supplies of metals 
and alloys. Those deposits, forming an impor- 
tant part of the natural resources of the world, 
are not inexhaustible. Fcr some of them, 
perhaps, the time when they will be exhausted 
can be calculated only too easily. There is an 
obvious and understandable tendency to exploit 
the supplies of a particular metal to the utmost, 
without reference to the needs of future genera- 
tions, but the chemist must necessarily look on 
such a policy with mistrust. All utilisation of 
metals involves waste; the processes of corrosion 
and abrasion continually diminish the stock 
available for use, so that production has not only 
to meet new demands but must make good the 
unavoidable losses. Is not some plan of conser- 
vation needed ? 


Distribution of Mineral Resources 


Surveys of existing resources are not lacking. 
Geologists and prospectors, sometimes using the 
modern resources of geophysics, have explored the 
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greater part of the earth’s surface, and although 
extensive new discoveries are always possible, 
the advancing knowledge of the structure of the 
earth makes them increasingly unlikely. 
Estimates of the stocks remaining in the. known 
worked or unworked deposits must be subject to 
very large errors, but we know that certain 
metals will be exhausted long before others. 
There is plenty for our own and a few more 
generations, but will posterity find itself lacking 
in what we regard as necessaries through our 
thriftlessness? It is a question which naturally 
presents itself to a chemist, and one which metal- 
lurgists may be asked one day to answer. 


Moreover, the metallic ores are very unequally 
distributed over the world, and as many of them 
are essential to the economy of any nation having 
a mechanical culture, their availability is a 
matter of great international significance. With- 
out entering into the field of politics, we must 
be aware that this problem—the distribution of 
natural resources—is one which the most 
thoughtful statesmen regard as of the utmost 
importance. The subject bristles with difficulties, 
but it is clear that efforts will have to be made 
to study it in all its bearings. I am not think- 
ing of war conditions, although they bulk so 
largely in the public mind, but of the peaceful 
conduct of international commerce, which must 
continue and develop if the world is not to lapse 
into barbarism. The relative importance of the 
several metals varies from time to time with 
the progress of technology, and with the policy 
of States seeking to conserve their resources or 
to avoid the importation of metals from abroad. 
Note, for example, the vast increase in produc- 
tion of aluminium, and more recently also of 
magnesium, in Germany, replacing copper and 
its alloys and even steel in order to use so far as 
possible raw materials of native origin. A study 
of the regulations of the Four Years Plan and 
the explanatory articles, as published week by 
week in ‘‘ Metallwirtschaft,’’ is most instructive 
in showing to how great an extent one metal 
may be substituted for another, and alloys pro- 
duced for new services, when sufficient technical 
skill and knowledge are applied to the problem. 

To approach such questions as these, the first 
requisite is accurate knowledge. To arrive at a 
great invention by way of a happy guess is 
becoming less and less likely, and it is now 
generally recognised that industry must progress 
by means of increasing research, based on the 
accumulated knowledge of a great body of 
workers of the present, and still more of past, 
generations. To make such knowledge as avail- 
able as possible, and to encourage, by the inter- 
change of ideas, further additions to it, is the 
function of this Institute and of similar organisa- 
tions. TI conclude, then, by urging that an 
Institute devoted to metallurgical science and 
practice has a great public function to perform, 
and that its continued flourishing is an object 
which should appeal to all concerned with the 
great metallurgical industries, on which the 
prosperity of this country so largely depends. 


(Concluded from next column.) 
tiring President inducted into the chair the 
newly-elected President, Dr. C. H. Desch, 
F.R.S. (Director of the Metallurgy Department 


of the National Physical Laboratory, 
Teddington). 
Dr. ‘Desch then delivered his Presidential 


Address on ‘‘ A Chemist’s View of Metallurgy.”’ 
Extracts are printed elsewhere in this issue. 


Yesterday (Wednesday) morning and afternoon 
were devoted to the presentation and discussion 
of Papers, whilst in the evening the annual 
dinner and dance were held at Grosvenor House, 
Park Lane. 

To-day (Thursday) members are paying visits 
to the G.E.C. lamp and glass works at North 
Wembley and the L.P.T.B. bus works at 
Chiswick. 
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The Institute of Metals 


ANNUAL MEETING IN LONDON 


The thirtieth annual general meeting of the 
Institute of Metals opened in London on Tues- 
day evening. The President, Mr. W. R. 
Barclay, 0.B.E., was in the chair at the open- 
ing of the proceedings, his place being taken 
later by the new President, Dr. C. H. Desch, 
F.R.S. 

The Report of Council for the year ended 
December 31, 1937, presented by the Secretary, 
stated that the year was one of exceptional 
activity and of considerable progress in many 
directions. The Institute’s membership, now 
totalling 2,166, had again shown an increase over 
the previous year, and in the hope that the 
growth would continue the Council had felt en- 
couraged to develop plans for the improvement 
of publications and to engage in discussions with 
the Iron and Steel Institute for closer collabora- 
tion and for increased joint responsibilities in 
several directions. 

The raising of an Endowment Fund which 
promised to reach £20,000, had appreciably 
strengthened the financial position and had justi- 
fied the Council in contemplating forward move- 
ments with much greater confidence than had 
hitherto been possible. 

The Honorary Treasurer, Mr. John Fry, pre- 
sented his report, which showed a surplus on 
the year’s working of £49 and an increase in 
subscription income of £199. The balance sheet 
indicated that the Institute’s assets had in- 
creased in value during the past year from 
£7,343 to £19,243—largely as a result of the 
establishment by the retiring President, Mr. 
W. R. Barclay, of the Endowment Fund referred 
to above, 


Election of Officers 

The Secretary announced the election of the 
following . officers for the year 1938-39 :—Presi- 
dent, C. H. Desch, D.Sc., F.RS.; Vice- 
President, Prof. J. H. Andrew, D.Se.; Members 
of Council, Mr. J. W. Donaldson, D.Sce., 
Engineer Vice-Admiral Sir George Preece, 
K.C.B., and Mr. H. S. Tasker, B.A. 

The election of 118 new members was reported. 


Co-operation with the Iron and Steel Institute 

The President announced that the Council of 
the Institute of Metals had accepted an invita- 
tion from the Council of the Iron and Steel Insti- 
tute to share office and other accommodation at 
4, Grosvenor Gardens, London, 8.W.1. He said 
that this fine and conveniently situated building 
(formerly the American Embassy) had been leased 
by the Iron and Steel Institute, and adequate 
accommodation for the Institute of Metals had 
been provided as from June 24, 1938. Both 
Institutes would retain their identity and staffs, 
but there would be a joint library and reading 
room, whilst certain committee rooms would be 
in common. 

Members of both Institutes, the President said, 
would gain by the resulting closer co-operation 
and pooling of iibrary and other facilities. The 
scheme followed naturally upon that announced 
last year whereby members common to both Insti- 
tutes paid a reduced subscription, and newcomers 
could join both Institutes on payment of £7 7s. 
instead of £10 10s. 


Award of Institute of Metals Medal 
The President then presented the Institute 
of Metals Medal to its first recipient, Sir 
William H. Bragg, O.M., F.R.S. The President 
said that the medal—in platinum—had been 
offered by the Mond Nickel Company, Limited, 
to the Council for ‘‘ outstanding services to non- 
ferrous metallurgy, whether on the practical or 
scientific side, without restriction of nationality, 
or membership of the Institute.’ 
After Sir William Bragg had acknowledged 
the presentation to him of the medal, the re- 
(Coneluded in previous column.) 
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Institute of British Foundrymen- 
EAST MIDLANDS BRANCH ANNUAL DINNER 


The annual dinner of the East Midlands 
Branch of the Institute of British Foundrymen 
was held at the Assembly Rooms, Derby, on 
February 26. Mr. W. T. Evans (Branch-Presi- 
dent) presided over a company of about 150. 
Among those present were Mrs. W. T. Evans; 
Mr. C. W. Bigg (President of the Institute) and 
Mrs. Bigg; the Mayor and Mayoress of Derby, 
Alderman E. E. Paulson and Mrs. Paulson; 
the Deputy Mayor of Derby, Councillor Mrs. 
Petty, J.P.; Mr. E. J. Fox (managing director, 
Stanton Ironworks Company, Limited) and Mrs. 
Fox; Prof. Wortley; Mr. W. H. Innes and Mrs. 
Innes; Mr. N. Cooke and Mrs. Cooke; Mr. 8S. H. 
Russell (Treasurer of the Institute) and Mrs. 
Russell; Mr. T. Makemson (Secretary of the 
Institute); Mr. R. H. Buckland (Junior 


Vice-President, Kast Midlands Branch); Mr. 
H. Bunting and Mrs Bunting; Mr. P. A. 
Russell and Mrs. Russell; Mr. A. E. 


Peace; Mr. T. Goodwin and Mrs. Goodwin; Mr. 
B. Gale (Hon. Secretary of the Kast Midlands 
Branch) and Mrs. Gale. 


Level of Pig-lron Prices Too High 

After the loyal toast had been honoured, Mr. 
EK. J. Fox (managing director, Stanton Iron- 
works Company, Limited) proposed the toast of 
‘The Institute of British Foundrymen and the 
East Midlands Branch.’’ Speaking as a foundry- 
man pure and simple, who remelted during a 
week, for foundry purposes, a tonnage of iron 
in excess of any foundry in the world, he 
remarked that, whilst cast iron was undoubtedly 
an economic and commercial product, he looked 
upon it only as such as long as it could be 
brought into useful work at a moderate price. 
As soon as the price rose to uneconomic levels, 
it was opening the door to alternative materials, 
and, unfortunately, the present price of foundry 
pig-iron was already having that effect. Lest 
they should think that the pig-iron producer 
was responsible for that state of affairs, he would 
tell them that the price of foundry pig-iron 
had been increased 52) per cent. over the past 
two years; that the price of coke for the pro- 
duction of that pig-iron had been increased 120 
to 130 per cent. over the same period, and that 
the price of coking slacks, from which the coke 
was made, had been increased 80 per cent. over 
the same period. 

The villain of the piece, therefore, was fuel, 
and unless those prices were substantially re- 
duced, he forecast that the slackening in 
demand, which he fancied they had all tasted 
of recent months, might result in a further cur- 
tailment of consumption. This was for two 
reasons: firstly, because nobody was going to 
buy at high prices unless he was bound to do 
so; secondly, because, as he had previously men- 
tioned, as soon as prices rose, they all looked 
round for alternative materials and for alterna- 
tive methods of achieving the same results. 

As a manufacturer of pig-iron he realised that 
prices were too high; as a consumer of pig-iron 
he realised that for the health of his foundry 
products, the price of that pig-iron must some- 
how be brought down, but that could not be 
done unless coal prices were reduced. 


Better Training Facilities 

He was pleased to realise that one aspect of 
the foundry trade was now receiving the atten- 
tion it had long deserved. He referred to efforts 
being made for the technical and scientific train- 
ing of foundry workers. In October, 1934, a 
three- or four-year course was inaugurated at 
the University of Sheffield for students who had 
previously matriculated. It was too early at 
the moment to judge the results of this venture. 
Another scheme, sponsored by the British Cast 
Iron Research Association, would give a general 


insight into the technical and administrative 
side of foundry work. He understood that 
scheme commenced at the Birmingham Technical 
College during 1935. The course was to be of 
twelve months’ duration and was open to foundry 


workers who had had at least twelve months’ 
practical training. That venture was full of 
promise. 


The British foundryman was somewhat slow 
in taking kindly to pig-iron cast in chill moulds. 
But having experience with one machine for 
taking charge of the pig-iron at their Holwell 
furnaces he could really see no objection to that 
practice. On the other hand, there were the 
two advantages that the pigs were uniform in 
size and free from adhering sand. Of course, 
the fracture did not agree with the fracture of 
iron of a similar analysis cast in a sand bed, 
but this was immaterial when buying to analysis, 
as in remelting the resulting metal was nor- 
malised according to the silicon content. As he 
forecast that foundry pig-iron in the future 
would be largely machine-cast, it followed that 
foundrymen would need to revise their judg- 
ment of fracture. 


Mechanisation 

Referring to mechanical control in the 
foundry, Mr. Fox believed that it was possible 
to over-mechanise, particularly in regard to 
machinery dealing with an abrasive material 
like sand. During the past ten years, he said, 
a great deal of experience had been gained on 
that subject, and to-day foundry machinery 
could be designed to withstand heavy wear and 
tear with a reasonable amount of depreciation. 
It was pleasing to note that, in spite of foundry 
mechanisation having been a feature of Conti- 
nental practice prior to its adoption in this 
country, British engineers had overtaken their 
Continental rivals, and to-day one’s require- 
ments could be satisfied largely from our own 
engineering shops. The advantage to be gained 
by a mechanised foundry was twofold; in the 
first place, cost of production was much reduced, 
and, secondly, due to better control over the 
materials used, an improved product was 
obtained. 

He had recently duplicated a mechanised con- 
tinuous-casting plant at the Holwell Works, and 
this plant was producing green-sand castings at 
a high rate of production, which were compar- 
able in quality and finish with the best high- 
grade castings made in dry-sand moulds. 

He was pleased to realise that the Institute 
of British Foundrymen had established a liaison 
with the Cast Tron Research Association for the 
purpose of establishing a clearing house for the 
dissemination of technical knowledge ard its 
application in practice. 

Mr. C. W. Bree (President of the Institute), 
in responding to the toast, said they had been 
very glad to hear Mr. Fox refer to their efforts 
for education, and he would like to thank him 
for the remarks he had made about the Insti- 
tute. Mr. Fox was in a position which enabled 
him to judge and assess the value of the work 
the Institute was doing, and the members could 
derive a great deal of satisfaction from the 
high esteem in which Mr. Fox undoubtedly held 
them. He showed that esteem in some practical 
ways, and Mr. Bigg assured Mr. Fox that his 
help and encouragement were very much appre- 
ciated. 

He congratulated the East Midlands Branch in 
making their annual dinner a function to which 
they could invite the ladies. He was very glad 
to be in the position of President of the Insti- 
tute attending the dinner of the Branch, and in 
responding to the toast, he was happy that his 
name was associated with that Branch. 
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Pre-eminent Position of Local Industries 

Mr. W. T. Evans (Branch-President), also re- 
sponding to the toast, said he particularly 
wanted to thank Mr. Fox, because without any 
doubt he was one of the greatest supporters 
of the Branch. They in the East Midlands 
Branch were fortunate in having in their area 
some of the largest and most progressive foun- 
dries in Britain, in fact it would be no exaggera- 
tion to state that some had a world reputation. 
Stanton was now, he believed, producing 6,000 
tons of castings per week, of a better and more 
serviceable quality than ever they had been 
before; that output was perhaps a world record. 
Rolls Royce required no words of his to adver- 
tise their success, and they had developed their 
aluminium alloys to a high standard of excel- 
lence. Qualeast was a firm second to none as 
founders of reputation for grey-iron castings and 
alloy steels, and as a side line they had placed 
on the world market lawn mowers of good 
quality, at the right price, having to manufac- 
ture them at each side of the world to catch the 
grass crop. He mentioned one further firm, 
Ley’s, who, he said, were the largest producers 
of malleable cast iron in Europe; their tonnage 
output had increased five times since he himself 
was last President of the Branch. Those foun- 
dries were members of, and gave active support 
to, the Institute. Mr. Jobson, one of their oldest 
members, and Mr. Fox had given financial 
aid in no sma}l way, for which they were more 
than grateful. Ley’s, he believed, had the 
largest number of members for any one firm. 


Mr. Evans was also pleased to say that, thanks 
to Mr. Gale, the hon. secretary, the Branch 
members kept their subscriptions up to date. 
The Institute used all the money it could obtain 
for two objects, primarily the education of its 
members, and secondly for improving the status 
of the industry. The present session had been 
remarkable for the Branch. They had had one 
of their Past-Presidents as President of the Insti- 
tute. The 1937 Convention was held at Derby, 
and, thanks to all who had subscribed to the 
appeal, so ably carried through by another of 
their Past-Presidents, Mr. S. H. Russell, and 
thanks to the civic authorities and the active 
support and co-operation of Derby’s first Lady 
Mayor, the Conference had been, he ventured to 
say, as successful as any in the annals of the 
Institute. 


Presentation to Mr. Gale 


Mr. Evans said the Branch were indebted to 
their secretary, Mr. B. Gale, for his services, and 
he knew that all the members hoped he would 
remain the secretary as long as possible. Mr. 
Evans then made a presentation to Mr. and Mrs. 
Gale in appreciation of their services. 

Mr. A. E. Peace (Past-President of the 
Branch), proposing the toast ‘‘ Our Guests,”’ 
said that it was the first Branch dinner at which 
the members had been favoured by the presence 
of the ladies. They were particularly pleased 
to have with them the Deputy Mayor of Derby, 
Councillor Mrs. Petty. The Branch members, 
and even their friends from the other Branches, 
knew how much they owed to Mrs. Petty for her 
assistance during the last Conference. There 
was also with them Prof. Wortley, Principal of 
the University College, Nottingham. 

That year, during his term of office, Mr. Bigg 
had had multifarious duties, which had taken 
him away from the district. With great sin- 
cerity they welcomed him home. In mentioning 
the general secretary, Mr. T. Makemson, Mr. 
Peace did not think the Branch had held a 
dinner without Mr. Makemson being present. 
It was particularly gratifying to have friends in 
the Institute present from Lancashire, London 
and Birmingham, and it was delightful to have 
the ladies present. 

Counciitor Mrs, Petty, J.P. (Deputy Mayor 
of Derby), responded on behalf of the guests. 

The dinner was followed by dancing, Mr. C. H. 
Smith acting as M.C. 


= 
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Melting of Cast Iron in the Foundry’ 


By S. E. DAWSON, F.I.C., A.M.C.Tech. (The Stanton Ironworks 
Company, Limited) 


In view of the many grades of cast iron which 
are available in the engineering industry to-day, 
it is not surprising that alternative methods of 
melting have been introduced into the, foundry. 
The selection of an appropriate furnace is not 
entirely controlled by the cost of the melting 
operation, but may be more influenced by the 
type of metal concerned, and the tonnage and 
rate of supply required. 

A continuous supply of ordinary grey iron, 
‘or example, is most economically produced in 
the cupola, but a small intermittent supply 
1iay be more conveniently produced in a crucible 
furnace. Alloy cast irons of high meting point, 
and containing more special elements than can 
je added in the cupola or ladle, require an 
lectric furnace or open-hearth type of furnace 
where high temperatures can be produced and 
maintained where necessary. Other factors which 
may have to be taken into consideration might 
be purely local, such as the availability of a 
special supply of fuel or raw material. 

It is useful in the first instance, however, to 
examine the operating and melting costs in each 
case, apart from any merits which may be attri- 
buted to a particular type of furnace. Whilst 
it is difficult to give exact comparisons owing 
to each type being generally of different capaci- 
ties and melting rates, the following may be 
taken as approximate figures for such sizes as 
are in common use: 


to 17s. per ton. 
55s. to 90s. per ton. 
Rotary, coal fired ... 16s. to 18s. per ton. 
Rotary, oil fired ...... 20s. to 28s. per ton. 


Electric furnace 


yore 50s. to 60s. per ton. 


| After discussing the cupola along the lines of 
his recent Paper,t Mr. Dawson then dealt with 
the crucible furnace. | 


The Crucible Furnace 


The cost of melting iron in a crucible melting 
furnace is considerably more than in other types 
of furnaces, because the heat is not put directly 
on to the metal, but has to be transmitted 
through the wall of the crucible. Where coke is 
used the fuel ratio is little more than 1:1. 

The main advantage of this type of melting is 
the accuracy with which special compositions 
can be obtained, since there is practically no 
oxidation and the metal is free from fuel con- 
tamination. 

Where expensive alloy irons are to be made this 
comparative freedom from oxidation is also 
worth consideration in the final cost of the metal, 
since losses from this cause may be from 10 to 
30 per cent. in the case of certain metals. In 
some cases the crucible furnace is used as a 
superheater only, the cast-iron base metal being 
inelted in a cupola and transferred to the 
crucible to be held and used as required, or to 
which ferro-alloys may be added if required. 
Where forced draft is used, this is only at very 
low pressure. 

To avoid re-fuelling as far as possible during 
: melt (when the metal temperature would fall) 
adequate fuel space is necessary. <A melt of cast 
iron in a crucible furnace takes from 2 to 3 
hours, depending on the character of the 
inaterials charged, and the number of heats from 
one crucible is generally from 20 to 35, again 
subject to the above proviso. 

Certain variations of the structure of cast iron 
(apart from analysis) are obtained, depending 
on the order in which the raw materials are 
melted or added. For example, steel will tend 


* Extracts from Paper read before the East Midlands Branch of 
‘he Institute of British Foundrymen, Mr. W. T. Evans presiding. 

Cupola Practice,” FOUNDRY TRADE JOURNAL, January 27, 
p. 97. 


to refine the graphite if added to molten cast 
iron, whilst ferro-alloys will have the well-known 
inoculating effect in coarsening the graphite if 
added prior to pouring, though if added with 
the raw material this does not apply, since the 
graphite is again taken up during the super- 
heating period. 

It may be of interest to observe the effect of 
adding ferro-silicon (in small size) to a melt of 
low-silicon iron where a grey fracture is required 
with such a composition. Generally speaking, 
this effect is more marked where the raw 
materials themselves would produce a white iron, 
and is not so apparent in coarsening an other- 
wise close-grained grey iron. 


Rotary Furnaces 

As the name suggests, the rotary furnace con- 
sists of a horizontal barrel, capable of being 
rotated. The metal is melted by heat produced 
above the bath to which it is conveyed by the 
rotation through the medium of the refractory 
lining. By a suitable balance of heat input to 
refractory storage capacity, a concentration of 
heat can be obtained round the bath to give a 
high temperature to the metal. A general lay- 
out comprises the furnace body, waste gas flues 
in which may be situated a preheater for the 
air, and a fuel supply outfit. 

The furnace body consists of a horizontal re- 
fractory-lined cylindrical steel shell mounted on 
four rollers and rotated through a chain or 
friction drive by a motor and gear box. Suit- 
able electrical controls permit the furnace to 
rotate at a slow continuous speed during melt- 
ing, and to be “‘ inched ’”’ round when tapping. 

Oscillation only is sometimes employed whilst 
the charge is still unmelted in order to avoid 
undue damage to the lining by pig-iron, scrap, 
etc. The furnace body, the overall length of 
which is generally about 2} to 3 times the 
diameter of the shell, is tapered at both ends and 
the metal bath is situated in the centre. One 
end, into which the fuel is fed, serves as a com- 
bustion chamber, and the other as an outlet for 
the products of combustion, which pass down and 
along flues to a chimney stack, giving up their 
heat en route to the ingoing air for combustion 
through a tubular or other suitable preheater or 
regenerative system, 

Two tapping holes are usually provided, one on 
either side of the furnace body, to obtain more 
even wear on the lining by their alternate use. 
The heat produced from the fuel introduced at 
the combustion end of the furnace raises the 
refractory lining to a very high temperature, 
which is transmitted during rotation directly to 
the underside of the metal bath by actual -con- 
tact, with the result that the time of melting is 
reduced to about half that of a stationary 
furnace. 

Such direct transference of heat to the bath 
overcomes the thermal insulating effect of the 
slag layer, which, moreover, protects the metal 
from undue oxidation and contamination by 
gases, eta. It is found in practice that a suitable 
mass of refractory for heat transference is ob- 
tained by a lining thickness of about 2 in. for 
each foot of shell diameter. 

The charging is effected at one end of the 
barrel, and may be carried out by some form of 
charging machine, or the furnace may be tilted 
around trunnions to an angle of about 50 deg., 
the open mouth thus coming level with a plat- 
form or stage to permit charging as in an ordi- 
nary cupola. Further tilting to the vertical 
position for relining is also provided for. 


Fuel Consumption 


Rotary furnaces may be fired with either oil, 
pulverised coal, or gas. The fuel consumption is 
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generally about 15 to 20 per cent. of the weight 
of the metal melted, inclusive of heating from 
the cold, emptying and slagging the furnace and 
running at least three melts a day. 

Where oil is used, this is of the fuel-oil type 
with a specific gravity of about 0.92, viscosity 
about 100 Redwoods, and works out at about 
45 galls. per ton. To maintain a constant pres- 
sure to the burner, the oil is supplied from an 
elevated service tank fed from the main storage 
tank. 

Coal Preparation 

Where coal is the source of heat, this is in a 
fine pulverised condition, and the kind used 
depends upon the type of furnace to be operated. 
In the closed type, where all the primary air is 
supplied with the powdered fuel, the mixture 
passing through and burning on a grid, some- 
what on the principle of the gauze on a Bunsen 
burner, anthracite or semi-anthracite coal is 
used, but where complete combustion relies on a 
source of secondary air entering round the 
burner as in the open type, the coal may be of a 
bituminous soft quality. It is prepared in a 
suitable crusher and led to a hopper, from the 
bottom of which it is fed by means of a worm 
into the air stream and thence into the burner. 
Where several furnaces are in operation as a 
battery, a central mill delivers the coal supply to 
the hoppers in rotation, or as required. 

The speed and efficiency with which powdered 
coal burns depends mainly on the size of the par- 
ticles, the temperature of the mixture of air and 
coal, and the percentage of volatile constituents 
present. Kor a given size of particle, the other 
two factors are dependent on each other, and for 
immediate ignition as required in the rotary fur- 
nace the following are the relative conditions for 
a range of pulverised coals normally available :— 


7 per cent. volatile in the coal requires 
550 deg. C. 

10 per cent. volatile in the coal requires 
460 deg. C. 

13. per cent. volatile in the coal requires 
400 deg. C. . 

15 per cent. volatile in the coal requires 
330 deg. C. 

18 per cent. volatile in the coal requires 


260 deg. C. 


Bituminous or soft coals will, of course, burn 
at once with cold air. In a rotary furnace, 
therefore, where the heat in the waste gases is 
not utilised, only soft coals can be used. 

The flame temperature, about 2,000 deg. C., is, 
however, almost independent of the volatile con- 
tent. These temperatures relate to coals which 
have been so pulverised that 75 to 85 per cent. 
will pass through a 200 mesh, a degree of fine- 
ness imposed by the practical limitations of 
economic production. Beyond this degree of fine- 
ness the above temperatures or the volatile con- 
tents could be reduced and still give immediate 
ignition. 

Tle appropriate air temperature is maintained 
by seans of control dampers in the flues, and 
onc’ th» dampers are set for such conditions, the 
posi.’on of the flame relative to the burner or 
grid .-nds to adjust itself to the position as set, 
a flame burning too far along the furnace pro- 
ducing high flue temperature, which raises the 
air temperature and therefore speed of ignition, 
and automatically withdraws the flame again to 
the burner or grid. 

In starting up from cold a furnace designed 
to use anthracite coal, the appropriate tempera- 
ture of the air must be secured by the initial 
use of soft coal, which is gradually replaced by 
the hard coal as the temperature rises, and the 
hot exhaust gases pass through the preheater, 
an operation taking about half an hour. For 
obtaining the highest flame temperature, the ash 
content of the coal should be reasonably low, say 
below 6 per cent., to avoid absorption of heat in 
raising the particles to incandescence. 

To facilitate crushing, as well as for economic 
reasons, the moisture should be as low as pos- 
sible, and, if necessary, a drier installed between 
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the coal bunker and the pulverising mill, so that 
moisture is reduced to about 2 per cent. 

The close control and intimate admixture of 
hoth the air and fuel supply allow a near 
approach to the theoretical combustion, so that a 
minimum oxidising atmosphere can be main- 
tained in the furnace. The amount of air re- 
quired, for example, to burn both the carbon and 
volatile matter in average suitable coal is 135 
to 140 cub. ft., or about 104 lbs. by weight, and 
any excess over this absorbs heat from the flame 
and should be avoided. 


Combustion Conditions 


The character of burner employed depends on 
the type of fuel used, and in each case these 
have been developed to a high degree of efficiency 
hy the various makers concerned. The air pre- 
heater or recuperator, situated in the exhaust 
flue, is generally of the tubular type, the tubes 
themselves being made of specially-treated steel 
to withstand the temperature obtaining in the 
flue and waste gases. 

Appropriate gauges for recording the air tem- 
perature and pressure are installed to allow con- 
stancy of operation and efficient working of the 
furnace. 


Rotary Furnace Linings 

The selection of a suitable lining for the rotary 
furnace has been the subject of much thought 
and experiment. The conditions are more severe 
in this type of furnace than in the cupola, not 
only on account of the higher temperature 
attained, but also due to the more direct con- 
tact between the molten metal and the refrac- 
tory. 

Whether bricks or a rammed monolithic lining 
be used, much care has to be exercised in their 
application in the furnace to meet such condi- 
tions, and since thermal expansion occurs in all 
siliceous refractory materials, suitable provision 
must be made to allow this to take place, both 
gradually to avoid spalling, and within the mass 
of lining itself to avoid damage to the shell of 
the furnace. 

In brickwork the joints should be given special 
attention for this purpose, and fritting over the 
surface of a new lining with sand or other 
siliceous material is to be recommended. In 
monolithic linings, internal expansion can be 
largely provided for by a suitable density of 
material, as controlled by the degree of ramming 
and the moisture content. 

Many ganisters have been recommended for 
use in the rotary furnace with varying success, 
and whilst an ultimate composition of about 88 
per cent. silica, 8 per cent. alumina and 1 per 
cent. oxides, with loss on ignition as balance, 
seems to be the desirable basis, the number of 
heats given by such a material is influenced 
by the physical characteristics, such as grain 
size and the type or nature of the clay present. 

A suitable density to avoid undue internal 
disturbance during fritting and in servire is 
about 2.3. <A suitable moisture content is 6 
to 8 per cent., preferably added on site 1» the 
dry material as received, by sprinkline water 
through a rose on to successive inch layc.s until 
the desired quantity of refractory is laid down. 
After leaving to mature for three or four days, 
suitably covered to avoid evaporation, the mass 
is cut sectionally and relaid in a similar manner, 
water being sprinkled on between each 2 in. 
layer. Further maturing for a few days should 
be allowed before use, when almost maximum 
strength will be attained. 


Ramming Conditions 

Some little experience is necessary to ram to 
the desired density, and it is generally advisable 
to feed the material under the rammer some- 
what lighter near the shell of the furnace to 
allow expansion to be taken up if- necessary, 
and to facilitate the passage of steam to vent 
holes provided in the shell. The internal shape 


and size of the lining are controlled by sectional 
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formers, suitably bolted where necessary to per- 
mit removal of parts in use. 

After air drying, the lining is dried by hot 
air or coke, an operation to be extended over 
several days or longer if possible. To avoid un- 
due haste in these operations, the provision of 
a spare or duplicate barrel is desirable. Initial 
fritting of the lining prior to use for melting 
should be as slow as possible in order to avoid 
spalling and possible internal disruption. Such 
precaution is specially important up to about 
500 deg. C. when the main expansion has taken 
place. 

The general wear of a lining in service can 
to some extent be made up by repeated addi- 
tions between heats of siliceous or powdered re- 
covered refractory, but where more localised holes 
or depressions are concerned, patching with new 
material is necessary after chipping out to en- 
sure good contact and substantial thickness, well 
keyed at the outer edges of the patch. 


Life of Linings 

By careful attention to the foregoing points 
it is possible to obtain as many as 300 heats 
from an individual lining when melting grey 
iron, although, owing to the many factors in- 
volved, an average of 200 to 250 may be con- 
sidered good practice. Where higher tempera- 
tures are concrened, as in the melting of malle- 
able cast iron, this number is somewhat reduced, 
and where steel only is melted, may fall as low as 
20 or 30. 

Up to the present, acid linings only have been 
used in practice, although some attention has 
been given to the possible use of a basic lining, 
suitably insulated from the greater heat con- 
ductivity. 

Rotary furnaces are made in sizes of 10 cwte. 
to 15 tons capacity, and a close study of the 
size and rate of production of moulds must be 
made before the size of melting unit or units is 
decided upon. 


Compositional Adjustment 

It should be realised, however, that one metal 
bath can be made to serve for a variety of grades 
of castings, even including alloy admixtures, by 
the successive addition of silicon, manganese, 
nickel, chromium, etc., between successive 
tappings from the furnace. Carbon may also be 
added to the bath in predetermined amount by 
the use of suitable coke or carbon, when an 
efficiency of 40 to 50 per cent. may be obtained. 

On account of the higher temperature attain- 
able in the rotary furnace, all classes of ferrous 
materials can be melted, including grey and 
malleable cast irons, special alloy cast irons, and 
various grades of steel. Comparative freedom 
from contaminating gases allows considerable 
scope in the choice of raw materials, steel and 
cast-iron borings becoming available as in- 
gredients of the charge. When exact precision 
in analysis is required, as for example in chilled 
rolls, steels, wear-resisting castings, and alloy 
irons, the metal can be held in the furnace 
whilst being sampled and analysed prior to 
making final adjustments in composition which 
may be found necessary. 

By virtue of the rapid transference of heat 
from the furnace wall direct to the metal bath, 
the melting time is considerably less than in a 
stationary furnace similarly fired. 

Exclusive of the first heat from a cold furnace, 
metal may be tapped in about 2} hours after 
charging, varying from 23? hours for malleable 
tapped at 1,500 deg. C. and 2 hours for grey iron 
at 1,450 deg. C. Low-carbon irons and steel 
may take rather longer, and oil firing tends to 
reduce these times. To the first heat an addi- 
tional time of about one hour must be added for 
heating up the lining and flues. 


Electric Furnaces 


Electric furnaces may be classified into three 
groups, namely:—(1) Arc furnaces—direct and 
indirect; (2) induction furnaces, normal and 
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high frequency; and (3) 
crucible and radiant. Except in a few special 
cases, the induction and resistor furnaces are 
not used for the melting of cast iron, and refer- 
ence will therefore be confined to the arc types 
only. 


resistor furnaces, 


Direct Arc Furnaces 

In the direct arc furnace vertical carbon elec- 
trodes are suspended over the bath of metal con- 
tained in a bowl-shaped hearth, supported in a 
mild steel shell, the electric current actually 
flowing from the tip of the electrode through 
the bath. The three-phase type of furnace using 
three electrodes is generally used. The furnace 
is kept stationary during the melting period and 
is tilted forward for slagging and pouring. The 
roof is usually domed, and is made removable to 
enable repairs to be made to the lining. In 
striking the are, the electrodes are lowered on 
to the bath by a suitable winch or hydraulic ram 
arrangement, which may be automatically or 
hand controlled. 


Indirect Arc Furnaces 

Of the indirect type, the rocking are furnace 
is the one usually used for melting cast iron. It 
consists of a horizontal barrel similar to the 
rotary furnaces described earlier, with two or 
three electrodes entering through the ends on the 
horizontal axis. These strike the are in the 
centre of the furnace independently of the bath. 

The furnace is capable of being rocked through 
an angle of about 200 deg. C., so that new sur- 
faces of refractory are exposed to and pick up 
the radiant heat from the arc, thus giving a 
quicker melting rate than in the direct type of 
furnace. 

The heavy portions of the charge are placed 
below the level of the electrodes, which are tem- 
porarily withdrawn, though light swarf can be 
placed above the electrode level. The door is 
tightly sealed before the arc is struck for melt- 
ing. The angle of rock is gradually increased 
as melting progresses, and pouring is effected by 
inching round, as in the rotary furnaces 
described. 

Where the electric furnace is used as a duplex- 
ing unit, or as a superheater of cupola-melted 
metal, the current consumption is considerably 
reduced, and such a system permits of additions 
of steel scrap or other materials to the bath to 
adjust to a desired composition. 


Changes during Melting 

The changes in composition during melting in 
most types of furnaces depend somewhat on the 
efficiency of operation, and also on the character 
of the raw materials to be melted. In the 
cupola furnace, and using average normal 
charges, the loss of silicon is about 10 per cent., 
though this tends to be higher as the scrap in 
the charge is reduced or as steel is introduced. 
Manganese losses may vary from 15 to 20 per 
cent., whilst sulphur may increase from 20 to 
40 per cent., depending on the quality of coke 
used. 

The effect on the carbon depends on the 
original carbon present in the raw materials, and 
on the conditions of operating. The carbon 
always tends to attain the eutectic composition, 
that is, the iron will absorb carbon if below this 
figure, and lose carbon if above it. The extent 
to which this will take place is modified or 
delayed depending on the speed of melting, and 
whether the conditions due to air supply are 
oxidising or not. 

In the rotary furnaces the silicon losses are 
hetween 10 and 20 per cent., manganese 10 to 
15 per cent., and carbon 7} to 20 per cent., 
depending on the nearness to neutrality of atmo- 
sphere at which the furnace is operating. The 
higher loss figures are usually associated with 
oil firing unless great care is taken in the control 
of the air to fuel ratio. 

In the electric furnace, with ordinary precau- 
tions, the losses are only slight, since the elec- 
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trodes tend to retain a neutral or even a reducing 
atmosphere. In the crucible furnace, owing to 
the closed nature of the bath, the losses are 
almost negligible. 


DISCUSSION 


Mr. W. T. Evans (Branch-President), refer- 
ring to the cost of coke, said it had varied con- 
siderably during the past year or two, and it 
would be helpful if Mr. Dawson could give some 
figures showing how he arrived at the costs 
given. 

Mr. Dawson said he had taken present-day 
prices. He had taken the price of 48s. per ton 
for coke, but realised that some firms would pay 
more, and others less. For coal he had taken 
36s. per ton and 40s. for anthracite coal, giving 
an average of 38s. When using anthracite coal, 
one had to always start up with bituminous coal. 
Having got a flame operating, after about a 
quarter of an hour, one changed over to anthra- 
cite coal. He had taken 3d. per unit for current. 
The crucible furnace he took corresponding to 
the rate of the cupola. 

Replying to Mr. P. A. Russert, Mr. Dawson 
indicated that his costs included everything ex- 
cept the metal cost; labour, fuel, depreciation, 
ete., were all included. For the cupola he had 
taken a medium size, such as was in general use. 
He agreed that very large cupolas would give 
different results. 


Melting Rates 


Mr. RussExx queried the melting rate in the 
cupola as given by Mr. Dawson. To work a 
cupola fast, he thought one really had to over- 
blow it, and in his opinion overblowing was 
harmful in cast irons of engineering quality. He 
personally worked to a figure of 10 lbs. per 
sq. in., and if a cupola would work at that rate, 
he considered it was working efficiently. If the 
scrap or any material used were rusty, then 
the melting losses would increase and that state- 
ment applied to any furnace. 

Mr. Dawson said he did not altogether agree 
with Mr. Russell regarding overblowing. He 
used to consider 10 lbs. per sq. in. as a good 
melting rate per hour. When he increased the 
melting rate—which Mr. Russell wrongly, he 
thought, called overblowing—he found he had 
not failed to produce better metal for the par- 
ticular purpose. If one ran with too high a 
coke ratio, up to 16 to 1, there was excessive 
contraction, which could be overcome by alter- 
ing the method of running the casting. 


The Pitot Tube 


Mr. A. E. Peace referred to the question of 
Pitot tube readings. It was necessary, he said, 
to section the pipe, and the usual practice was 
to split the pipe into a number of annular rings 
of equal area, and to pass a line through the 
pipe on opposite diameters to arrive at the cor- 
rect position of insertion of the Pitot tube. He 
found the tube should be inserted for a depth 
of one-third of the pipe diameter, which Mr. 
Dawson confirmed. He asked Mr. Dawson if 
he had any ideas upon the thickness of lining, 
apart from what he gave in the Paper. He 
had in mind that the thickness of lining would 
have an effect according to the number of hours 
the cupola was worked. The question of con- 
ductivity seemed to depend appreciably on that. 
He had not heard of anyone experimenting by 
insulating the cupola lining. He did not under- 
stand the use of old firebricks, and asked how 
they should be used, whether in lump or as a 
grog.”’ 

Mr. Dawson agreed that the method outlined 
hy Mr. Peace for the Pitot tube was unques- 
tionably the best. The cupola lining generally 
adopted, which was often the result of previous 
practice, worked reasonably well. The construc- 
tion varied from one foundry to another, some 
using thick and some thin linings. In a rotary 
furnace, an insulating layer was necessary. The 
old firebrick was simply used in the brick form 


FOUNDRY TRADE JOURNAL 


and not crushed. The old brick would stand up 
better than ganister and moreover they were 
cheaper and could generally be used up to two- 
thirds the amount of ganister. 


Case of Small Cupolas 


Mr. J. C. Hattamore said the Branch had dis- 
cussed cupola practice at a previous meeting. 
He had mentioned a 20-in. diameter cupola, 
which he was told was not a cupola. The point 
which had particularly interested him was the 
figure for the amount of iron charged in the 
furnace. The figure was given in all books, and 
he would like to know if it represented actual 
practice. From the figure given, the amount of 
metal in the stack should be equal to the melt- 
ing rate for an hour. Taking a 20-in. diameter 
cupola, one could melt 25 to 30 cwts. in an hour, 
and get up to 12 ewts. in the stack. Should one 
double the size of such a cupola? 

Mr. Dawson said that the small size was still 
a cupola, but he had been referring to cupolas 
would would meet average requirements. The 
figures given referred to average-sized cupolas. 
About an hour’s charging gave the height of 
charging properly to absorb the gases. 

Mr. R. H. Buckianp expressed interest in the 
German type of cupola, in which the waste gases 
were used to pre-heat the air used for blowing. 
The waste gases were extracted from the cupola 
several feet from the top of the charge. Was 
not this taking away heat that should preheat 
the upper charges? Mr. Dawson had given a 
brief description of coal crushing. He appeared 
to use a circular steel barrel, in which manganese 
steel rollers were used for crushing the coal. If 
that was the correct description, what size were 
the holes in the barrel, and what size of coal 
was obtained from that crusher? The Paper had 
included a very good description of rammed lin- 
ings for rotary furnaces. Had Mr. Dawson any 
experience of brick linings? 

Mr. Dawson observed that if there was suffi- 
cient hot air to heat up the cold blast, then the 
cupola was not being run in an efficient manner. 
He preferred a different arrangement, whereby 
the air was heated from an independent source. 
Regarding the crushing of coal, the barrel was 
perforated to a fine mesh, with a space of about 
2 in. between each hole. He had omitted to 
state that the coal had to be reasonably dry, or 
it would cake. About 2 per cent. of moisture was 
the maximum that should be allowed in coal. 


Silica Bricks as Cupola Linings 


He had had a good deal of experience of brick 
linings, and the silica bricks gave much the best 
results. Much care had to be taken in placing 
the bricks; they had not to be put too close. A 
good practice, when using bricks for lining, was 
to ram a 1-in. thick backing of ganister, to allow 
for expansion of the brickwork. Quite a number 
of special bricks were required to get round the 
corners properly. 

Mr. Duniravy asked what were the advan- 
tages of the receiver used by Mr. Dawson, apart 
from the saving of coke. The lecturer had told 
them that the gases from the coke, as they 
ascended in the cupola, contaminated the metal 
as it was descending. In his opinion, some steps 
should be taken with the manufacturers of the 
coke. Could not the coke be treated in some 
way to eliminate the undesirable gases? 

Mr. Dawson pointed out that the receiver did 
not save coke. All one did was to take the 
metal from the well of the cupola, and prevent 
its contamination with the coke and slag on top 
of the iron by tapping it off into a receiver. In 
the cupola, the gases referred to were those pro- 
duced by the burning of the carbon. Coke was 
made in various qualities, depending on the coal 
from which it was made, and it was economical 
to buy a coke with a low ash content. 


Vote of Thanks 


Mr. BuntiNG, in proposing a vote of thanks, 
recalled that Mr. Dawson had had much experi- 
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ence with various types of furnaces, which very 
few were able to get, and that he spoke from 
practical experience. He had much pleasure in 
proposing that best thanks be accorded Mr. Daw- 
son for his Paper. 

Mr. Goopwin, in seconding, said that he had 
found from cupola practice that, if aiming at 
an iron with about 1.3 Si, 0.2 Mn, 0.02 per 
cent. P, and starting with a T.C content of 
about 1.3 per cent., one would actually get any- 
thing from 2.4 to 2.6 per cent. carbon in the 
resultant metal. 

Mr. Dawson, after thanking his audience, said 
he would not like to melt a 1.3 per cent. carbon 
iron in a cupola; if held long enough, it would 
eventually increase in carbon by pick-up from 
the coke. 


A Sidelight on Sand 


By A. A.M.1.Cuem.E. 


The structure of wind-blown grains of sand is 
instructive. The sand dunes of the Libyan 
Desert, which owe their formation entirely to 
the action of the wind, are continually in move- 
ment. The shape of the dunes and their con- 
formation relative to each other are definite and 
regular. The height, angles of slope and 
distance from crest to crest have an almost 
geometric exactness. 

The surface of these dunes possesses a pro- 
perty which shows that the mass of each dune, 
which is built up entirely of sand grains of 
approximately uniform size, has a _ definite 
structure. The surface is so weak that a survey 
pole can be pushed down into the sand with one 
hand and will not remain upright for long; but, 
provided that the surface layer of sand is not 
disturbed, a motor-car can be driven over it 
without sinking. That this is not purely a ques- 
tion of pressure per unit area is shown by the 
fact that if the surface layer of sand is dis- 
turbed, as, for instance, by walking upon it, 
the tyre of the car will sink at the point where 
disturbance has taken place. In the undis- 
turbed state the sand surface will bear consider- 
able pressure normal to the surface, but once the 
surface layer has been disturbed either by 
excessive pressure normal to its surface or by 
displacement of the surface grains, it is barely 
capable of supporting any weight and behaves 
as a liquid. 

There is no crust or apparent lateral adhesion 
between the surface grains, and the strength of 
the undisturbed surface must be due to their 
arrangement relative to each other. The grains 
which compose the dune must conform to a 
definite structure. 

The dunes are in movement. The sand is 
being removed continually by the wind from the 
windward face, and deposited on the leeward 
face, but the rate of movement varies with the 
strength of the wind, which passes through a 
cycle every twenty-four hours. 

It was found that, under average conditions, 
a surface which had been mechanically disturbed 
did not heal, that is to say would not bear 
weight again, for several months. 


Application for Duty on Imported 
Pig-lron 


The Import Duties Advisory Committee give 
notice of an application for the removal of pig-iron 
from the free list and the imposition of an addi- 
tional import duty on pig-iron, other than pig-iron 
smelted wholly with charcoal and vanadium-titanium 
pig-iron produced in an electric furnace. Any repre- 
sentations which interested parties may desire to 
make in regard to the applications should be ad- 
dressed to the Secretary, Import Duties Advisory 
Committee, Shell-Mex Honse, Strand, London. 
W.C.2, not later than March 24. 
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Machine-Cast Pig-lron 
SHEFFIELD FOUNDRYMEN’S APPROBATION 


At the February meeting of the Sheffield 
Branch of the Institute of British Foundrymen, 
a Paper on ‘‘ Machine-Cast Iron ’’ was read by 
Mr. J. C. Jones, of the Workington Iron & 
Steel Branch of the United Steel Companies, 
Limited. This Paper was published in the 
February 24 issue of the Journat. 

Mr. J. RoxspurGH (immediate Past-President) 
occupied the chair, in the absence of the Presi- 
dent (Mr. J. B. Allan) who could not attefd. 
Expressing the members’ indebtedness to Mr. 
Jones, Mr. Roxburgh said the lecture had been 
most instructive, and he would also like to 
associate with those remarks Mr. Swan, whose 
film was indeed excellent and had definitely 
added to the interest of the meeting. 

Mr. Roxburgh said the members would have 
realised, as Mr. Jones had pointed out, that 
there were certain advantages with regard to 
‘“machine-cast iron,’’ though he did not really 
know why Mr. Jones objected to calling it 
machine-cast pig-iron,’’ for the latter phrase, 
in his opinion, was just as suitable. Foundry- 
men appreciated that, when casting pig-iron on 
to sand beds, there was definitely a variation 
in analysis in different parts of the bed, and 
that by mixing the iron in some suitable ladle 
before pouring the analysis was bound to be 
more constant. It was appreciated also that 
machine-cast pig-iron was cleaner, due to the 
absence of sand. At the same time, he 
wondered if any members had had experience 
of the melting of machine-cast iron. Mr. 
Jones’ remarks with regard to the reduction in 
the amount of limestone that was used, and 
also the reduction which he claimed in regard 
to the cost of fuel, were of real importance 
to foundrymen, and he asked if any member 
had had experience in regard to those two 
matters. 


Retention of Close Grain 

Another interesting point which arose from 
the lecture was with regard to the quality of 
the new product. As Mr. Jones had said, the 
product obtained was more close-grained than 
that obtained by casting into sand beds, and 
foundrymen would like some evidence to prove 
that this structure was retained on remelting, 
thus improving the resultant casting. Another 
point of interest was the question of the actual 
pig moulds. He wondered if Mr. Jones could 
indicate how long those particular castings 
lasted, because he had mentioned that from 
time to time they were broken. Could he 
indicate where the breakages occurred, and 
whether it was the lugs that were broken off 
or the actual mould itself cracked in service? 
Had he ever thought of making these lugs of, 
say, mild steel cast into the pig mould? No 
doubt the use of the pig-casting machine in 
the production of pig-iron was being extended, 
so it behoved the foundryman to become 
acquainted with this new development. 


A Question of Nomenclature 

Mr. Jones, in reply, said that if the iron were 
satisfactory to the user, it did not really matter 
whether it was called pig or slab iron. The ques- 
tion of whether the iron retained its close grain 
and other characteristics after remelting was 
rather a momentous one, which had been dis- 
cussed time and time again. He would like to 
draw attention to the evidence of numerous 
foundrymen, who were probably more qualified 
than he was, through their practical experience, 
to settle this point. The fact that they insisted 
on being supplied with close-grain iron was, he 
thought, a sufficient answer that its influence did 
prevail. Bound up with that was the possibility 


that there were other influences beside its chemi- 
cal analysis, such as body, timbre and other 
characteristics, known as inherent or hereditary 
properties, which were perhaps not yet fully 
understood. 


Life of Moulds 


With regard to the moulds used on the casting 
machine, they had not yet tried the arrangement 
Mr. Roxburgh described. They did try some 
moulds with a low-carbon composition, but these 
moulds gave shorter life through cracking 
troubles. The best composition they had obtained 
was that used for hematite ingot moulds. They 
had not experienced much trouble with breakages 
at the lugs, and any cracking was more likely to 
occur when the casting machine was starting up, 
the mould pans then being on the cold side. By 
keeping to the ingot-mould analysis, they 
obtained a good service life of the moulds. 

Mr. R. C. Tucker, after expressing his appre- 
ciation of Mr. Jones’s lecture, thought he might 
claim to be the instigator of the meeting, because 
the question of discussing machine-cast iron occu- 
pied about three-quarters of the discussion of a 
Paper which he gave to the Branch the previous 
session, and it was decided at that meeting to 
invite the Workington people to tell them some- 
thing about it, because it was understood that 
they not only made it, but also used it in their 
own foundries, and therefore should be qualified 
to give some information about its qualities. 


“Piger” Iron 

One amusing thought occurred to him with 
regard to the derivation of the term “ pig ’’ iron. 
Mr. Jones had said that it appeared like suck- 
lings at a sow. That was perhaps rather obvious 
—too obvious in a way—because they knew that 
the main runners of a pig bed were called sows. 
But if they went back a little further, they would 
remember that cast iron—or should one say pig- 
iron ?—i.e., molten high-carbon high-silicon iron, 
was first made, in Europe, in Germany, in a 
strange baby blast furnace called a Stiickofen. 
This was about a.p. 1400, or perhaps earlier. 
Previous to that, with a 10 ft. or 12 ft. furnace, 
when they got a molten product at all, it was 
white, and therefore steely in fracture; but, 
when they put the inverted cone on top, they 
started to get what was now called grey pig-iron, 
but which, in comparison with the silvery iron 
that they had previously had, was definitely 
black. 

The Latin word for black was ‘ piger,’’ and 
when descriptions of the process were written 
by the monks, in Latin, which was the language 
of educated people in those days, they called 
this grey iron “ piger’’ iron. That was quite 
a definite term in medieval metallurgical litera- 
ture. He thought that the name “ piger iron ”’ 
came from Germany to this country, that it was 
probably known as “‘ piger ’’ for short, and that 
from that came the agricultural simile of the 
big ones being called sows. 


The Case of Hematite 

He presumed that blast-furnace owners did 
not put in a pig-casting machine to help the 
foundryman to melt his iron more cheaply. 
They put it in for the reason that Mr. Jones 
had told them—lack of pig-bed room with in- 
creased output—but, he presumed, mainly 
hecause it was cheaper to cast off a casting 
machine than to employ a squad of men mould- 
ing pig-beds. He also presumed that at Work- 
ington there were very favourable conditions 
for the handling of machine-cast pig-iron. For 
one thing, they had a battery of furnaces of 
high output, and therefore they could carry the 
capital cost of a pig-casting machine; secondly. 
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the iron that they were using was about the 
least liable to change in structure of any iron 
in the country, namely, hematite. According to 
the analysis that they saw, it was a 2 or 2} per 
cent. silicon hematite. It was rather difficult 
to chill that off except in very thin sections, 
and so Workington would not have any difficulty 
in dealing with buyers. Working grey pig-iron, 
whether close grained or not, did not really 
matter—it was still grey. 

Seeing that the graphite nucleus theory had 
been pretty thoroughly exploded, he could not 
see the structure of this iron, which had been 
artificially modified by rapid cooling, chilling 
from below and quenching from above, being 
profoundly modified in the casting. In any 
case, as it was a hematite pig-iron, it would be 
very difficult indeed for anybody to detect any 
difference in the behaviour of castings made 
from it. 

There were other pig-casting machines in the 
country, and it would be very interesting, as 
machine-cast iron spread to industry, to find out 
if there was any alteration, particularly in the 
higher phosphorus varieties, and those higher 
in sulphur and lower in silicon, because those 
were the irons that one would expect to show 
up mottled if machine cast rather than sand 
cast. 

Silicon Variation 

Cleanliness of the iron was a very great fea- 
ture, but he thought the greatest advantage of 
machine-cast pig-iron to the foundryman was its 
uniformity. In his own Paper he had shown 
the variations in silicon analysis for a typical 
week, and actually found much greater varia- 
tions than Mr. Jones had shown. Mr. Jones’ 
blast-furnace practice was very good indeed, 
because he graded and sized his raw material, 
which very few furnaces in this country did 
to-day. He would like to see all ores being 
graded, screened and crushed before use, and 
he could understand that, after the ore had been 
through the mechanical treatment, it must be 
an ideal blast-furnace burden, and therefore the 
furnace must work very uniformly, compared 
with the unsized ore practice which was so com- 
mon in this country. Therefore, Mr. Jones had 
probably shown, in regard to the silicon varia- 
tion, the best conditions for sand-cast pig-iron. 
All foundrymen could endorse that the variations 
in silicon, in even one truck, could be quite 
considerable in sand-cast practice. He knew, 
from his blast-furnace experience, that varia- 
tions of 1 per cent. from the top to the bottom 
of a cast were not uncommon, and, therefore, 
blast furnaces using unsized ores and somewhat 
more irregular working did make a practice oi 
sampling their casts at least two and sometimes 
four times from a 30- or 35-ton cast, and 
analysing each sample for silicon, and then the 
different parts of the cast were stacked for 
various customers. Obviously, there were times 
when the particular bed changed over from 
one analysis to another, an error might occur, 
and a foundry might receive an odd bed in tho 
truck which did not belong to that part of the 
cast. That was where disputes in regard to 
silicon arose between the producer and the user. 


Cupola Economies 

He was very interested to know that there 
was 1 ewt. coke difference in the cupola prac- 
tice. That was a 15 per cent. coke saving, which 
was very considerable. It was more than was 
supposed to be brought in by the introduction 
of the balanced-blast cupola, and if they used 
such a cupola and machine-cast pig-iron they 
would be soon calling a cupola an air furnace! 

He was very pleased indeed to see that at 
least one blast furnace in this country had all 
the modern improvements. There was only one 
quibble he had to make, and that was that they 
still used the double bell-type charger on the top 
of the furnace. The Federation had proved last 
year, in Papers by Professor Bone and Dr. 
Ward, that this bell-type charging did not per- 
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mit uniformity of distribution in the burden 
because of the size segregation that took place 
on sliding off the bell, which gave rise to in- 
tense heterogeneity in the blast-furnace stock. 
He thought Mr. Jones had overcome that some- 
what by making all the ore one size at any one 
time, and it would be very interesting if these 
experiments of the Federation could be applied 
to a furnace of Mr. Jones’s battery, using sized 
ore, to see the possible conditions obtained from 
that practice. 


Ore Crushing and Grading 

Mr. Jones expressed thanks to Mr. Tucker 
for his explanation of the origin of the definition 
‘‘ pig-iron.’’ He himself had not been able to 
find any other explanation than the one he 
gave. He agreed that there were difficulties 
with low carbon-silicon irons. When casting 
special refined iron with 2} per cent. carbon and 
0.8 to 1.0 per cent. silicon, the rapid cooling 
tended to break the iron into small pieces, which 
might in some cases necessitate slightly different 
methods of handling. The 3.0 per cent. carbon, 
2 to 2} per cent. silicon, grades did not break 
up in this fashion. In all grades they obtained 
the uniform composition, and he was glad to 
hear Mr. Tucker stress this important advan- 
tage. 

an the ore crushing and sizing shown 
in the film, he agreed with Mr. Tucker that the 
ore lumps seen in the wagon were not abnormal 
for blast-furnace charging, but perhaps Mr. 
‘Tucker did not notice the amount of very fine 
ore. The fine ore was also screened and 
separated. 

With reference to the reduction in coke con- 
sumption, the figures quoted were obtained from 
an ingot-mould foundry using about 100 per 
cent. machine-cast hematite iron charge, and 
the reduction would be more easily seen than 
in a foundry where about 20 per cent. machine- 
cast iron was used. Regarding the blast-furnace 
bells, it should be noted that the charge was 
mixed in revolving skips or hoppers before being 
charged into the furnace top. : 

Dr. Percy Lonemurr (Past-President) said his 
mind had been carried back to the inception of 
the Institute, and in particular to Mr. Mason, 
now in Australia and one of the keenest foundry- 
men he had ever known. Mr. Mason had asked 
him (he was only a youngster then) if he had any 
idea of how much sand adhered to pig-iron as 
normally cast. He did not know. Following 
suggestions that were given to him, Mr. Mason 
gave a Paper which in later years appeared in 
the Proceedings of the Institute, a Paper in 
which Mr. Jones would be very much interested. 
Mason went to the trouble of wire-brushing 
several tons of iron, and then sweeping out the 
trucks; he based his results on an estimated 
weight of sand per pailful, and then correlated 
that with the necessary limestone. 

All progressive foundrymen welcomed the new 
development, but it was necessary to give a word 
of warning—that the laboratory control must be 
keener than ever. He thought Mr. Jones would 
agree with him there. He had seen in various 
countries both machine-cast and sand-cast pig, 
and one's experience generally was in favour of 
the sand-free pig-iron. 


Blaming the Pig-lron 

Mr. Jones’s remarks in regard to the reduction 
of essential fluxes in passing through the control 
covered that point very well, and he would find 
confirmation of them in Mason’s Paper. After 
all, not all foundries were wise enough to take 
advantage of chemical control. There was a 
recent experience in which a foundry was using 
5 ewts. of good-quality pig-iron to 15 ewts. of 
bought scrap. They very naively said they could 
not estimate the quality of the scrap, and very 
few foundry chemists could estimate the quality 
of the bought scrap which was on the market to- 
day. He thought Mr. Tucker would agree that 
there was no known laboratory method of esti- 
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mating the oxide in burnt scrap, and most of the 
scrap that went into some of the foundries was 
burnt metal. In the case he had referred to, the 
pig-iron was blamed, but he would call their 
attention to the fact that there were 5 ewts. of 
it to 15 ewts. of an absolutely unknown material. 

Mr. Jones agreed that it was practically im- 
possible to estimate the quality and condition of 
scrap, and, as Dr. Longmuir had stated, the 
scrap used was very often of greater weight than 
the iron, but it was usually the iron that was 
blamed for any trouble with the finished castings. 

Mr. V. E. Upton asked if the size or shape of 
the pig moulds used at Workington varied from 
those used by other companies in this country 
supplying machine-cast pig-iron. Mr. Jones did 
not say that machine-cast pig-iron was easily 
stacked, but rather that there was no reason 
why it should not stack easily. His experience 
was that with the present shape of pig there 
was considerable difficulty in stacking this class 
of iron with safety. In fact, only recently a 
case had been brought to his notice where a 
man might have been killed through the move- 
ment of a stack. Apart from this, he found 
that where a firm had used machine-cast pig-iron 
it would not go back to any other type. 


Stacking Machine-Cast Iron 


Mr. Jones said he believed there was a dif- 
ferent type of mould. The design of the mould 
as described in the Paper might not represent 
a final decision, and some design of a suitable 
shape which would stack better might be found 
in the future. It was necessary to have a mould 
designed to facilitate easy removal and rapid 
cooling of the iron. The manufacturer was alive 
to the fact that the customer was always, or 
nearly always, right, and tried to give him what 
he required. Certain designs caused “ stickers ”’ 
and ‘ double-run ”’ iron. 

When they heard of the difficulties in handling 
and stacking machine-cast iron, it was of in- 
terest to note that no complaints appeared to be 
made regarding the physical condition of the 
scrap used, which, as stated by Dr. Longmuir, 
was In some cases as much as 75 per cent. of the 
charge. There might also be a more suitable 
mould wash instead of the lime wash now used. 
He did not know whether blacking had been 
tried as a mould wash, but these matters would 
no doubt receive attention. 

Mr. E. Wnarton, observing that Mr. Jones 
had opened his remarks by saying that he was 
going to show them what was a step forward in 
the manufacture of pig-iron, said it certainly 
was a step forward in the mechanical means of 
dealing with large furnace outputs. Not. all 
foundrymen would agree, however, that it was 
a step forward from a foundry point of view. 
They had heard the case put forward for : 
specialised product, hematite iron. What was 
going to happen when this kind of thing was put 
forward for small-scale founders to use in the 
way of, say, higher phosphorus irons? The situa- 
tion would certainly become more difficult. For 
a long time it had been accepted that control by 
fracture and analysis in grey-iron foundries had 
given the best results, and the product which 
was now being put forward would require a new 
technique in the way of ascertaining or arriv- 
ing at what might be expected in the foundry 
after melting. Sand-cast pig did sum up for 
them visually what the various constituents 
might be expected to do for them when they put 
the product into a sand mould, and in general 
that was why the founder who had used the 
fracture and analysis method had been 
successful, 

One of the foremost features of improvement 
which the members had seen that night was the 
method of putting the whole of a cast of metal 
into a large ladle, and thereby getting uni- 
formity. There was no doubt that, if that 
method could have been applied to sand-cast pig- 
Iron, some very great benefits would have been 
derived in it from the founder’s point of view. 
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A Simple Correlation Method 

Coming back to the question of fracture, 
what was the small-scale founder, who had spent 
a lifetime with sand-cast pig-iron, going to do 
when he received this machine-cast article into 
his foundry? First of all, if he had not already 
been familiar with the compositional side of 
the business, he had to famihiarise himself with 
analysis. He then looked round for something 
as a practical check, and he would have to do 
much experimenting before he arrived at the 
correct way of using machine-cast pig. There 
was a firm at the present time making pig-iron 
for general founders by the machine-cast 
method, and it was being found possible, 
although it had not been put out very widely, 
to supply to certain foundries a sample which 
had been cast in sand in the normal manner 
along with the machine-cast article, thus edu- 
cating the foundryman in the way of using 
machine-cast pig. 

Then again, the small-scale foundryman had 
to be considered with regard to the size of 
the pig used, because there were many founders 
who required small pigs—pieces considerably 
less than the } ewt. which they got in this 
particular. case. 

The speaker agreed that there undoubtedly 
would be a saving from the cupola point of view, 
and that machine-cast pig-iron would be better 
in many other ways of cupola practice. He 
did not agree with what Mr. Tucker had said 
with regard to the saving being equal to that 
obtained by using large balanced-blast cupolas. 
The balanced-blast cupola was put out to, and 
did actually, save 25 per cent. of coke on 
ordinary melts, though in the case given it was, 
he thought, 15 per cent. 

Mr. Jones said Mr. Wharton had mentioned 
some difficulties from the users’ point of view 
and at the same time instanced some of the 
advantages gained. Regarding phosphoric 
machine-cast iron, he could not see that there 
would be any difficulties. A certain works 
which manufactured phosphoric iron was at 
present installing a casting machine, and it did 
not anticipate any difficulties regarding the 
manufacture or use of the iron. 

Machine-cast iron broken at the notch showed 
the fracture, which was in normal irons the 
close-grain structure desired by most foundry- 
men. By half filling the moulds and cutting 
out the notch a smaller slab about 25 to 28 Ibs. 
weight was obtained. These pieces were not 
joined together as in the usual size, but came 
out as separate small pieces. 


A User’s Experience 

Mn. F. Wurrenovse thought it would be hardly 
fair if he did not say something of his experi- 
ence with machine-cast pig-iron. Some years ago 
his firm used it rather extensively. They did so 
because they found in practice that it gave much 
better results than any other iron which they 
could buy to give them the same analysis in the 
final casting. The type of casting they were 
making at that time was of a high standard, and 
in particular they were making a quantity of 
wheel-blanks, which were some 5 ft. in diameter 
and weighed about 15 ecwts. The trouble en- 
countered with ordinary iron mixtures was that 
the ends of the arms, where they joined the rim, 
were not too good. By using machine-cast pig- 
iron of a certain brand, they overcame that diffi- 
culty, and if ever they slipped away from 
machine-cast pig-iron, even when they obtained 
the same analysis by other means, they again 
encountered trouble. Thus, from purely personal 
experience, he would say that machine-cast pig- 
iron did give something that they did not get by 
other means. 

He would add that they used to melt at less 
cost, but they did not attribute that to the fact 
that the pig-iron had no adherent sand. They 
claimed that it packed better in the cupola, and 
for that reason they tended to get a better melt- 
ing rate. They also applauded this pig-iron be- 
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cause it gave less slag. They were under the 
peculiar necessity at that time of needing to get 
in a ladle just about as much as the well of the 
cupola would hold, in one tap. It was neces- 
sary, in order to cast certain jobs; one tap, one 
bottom full, and accordingly excessive slag be- 
came a nuisance, so they selected machine-cast 
pig-iron for that reason. 

The snag was that the iron was difficult to 
handle with a pair of tongs. It was the habit 
of the labourers who charged the cupola to pick 
up the pig-iron with a pair of tongs, and it was 
much easier to pick up ordinary pig-iron in that 
way. A second criticism was the one mentioned 
by Mr. Upton, that the machine-cast iron was 
not easy to stack. However, one forgot these 
things in the bigger advantages that were to be 
obtained, so he would pay that tribute to 
machine-cast pig-iron, though it was not Work- 
ington iron that they were using. 

_He would like to ask a question concerning the 
pig moulds that were used at Workington with 
the pig-casting machine. Were there any means, 
or were any means employed, of, so to speak, 
reinforcing these pig moulds by casting bar-iron 
within the pig mould? (Mr. Jones: No.) He 
would also like to ask if the flow of metal was 
always directly on the notch As a manufacturer 
of pig moulds, he was interested in getting at 
the user’s difficulties. 

Mr. Jones said he did not think they could 
work it so fine as that at the present time. 

Mr. Wuitenovss insisted that, in the main, it 
did drop on to the notch. j 


Mr. Jones said he was glad to hear Mr. White- 
house’s statements regarding his experience of 
machine-cast iron. Referring to the fuel cost 
saving he had mentioned in the Paper, it was 
his opinion that this form of iron did give a 
quicker melting, and in addition to the saving 
from the sand point of view, the iron packed 
cupola and did not “ bridge” or 
scaflold lke sand-cast pigs, thus giving i 
production and lower fuel costs. 


A Better Sand for Pig Beds 

Mr. T. R. Watker suggested that there was 
no reason why the manufacturers of ordinary 
pig-iron, instead of selling sand at the price of 
pig, should not use a more refractory and a 
+ tagelor and give them pig without sand on 

Mr. Jones said they had discontinued manu- 
facturing sand-cast pig-iron at Workington. 

Mr. Watker, continuing, said he was not sure 
whether machine-cast pig-iron was suggested or 
recommended for acid open-hearth practice; but 
assuming that it was, had anyone worked out 
the amount of silica necessary to form the melt- 
ing slag? It had to come from somewhere, and 
if there was enough in the pig to form that 
slag, well and good; if not, it must come from 
the outside of the pig, the sand coating, or 
from the banks of the furnace, which would not 
e an improvement. He had not worked it out 
himself, but was asking for information. 

Mk. Jones said there were other sources, such 
as the scrap. He suggested it would be better 
to use clean iron and add a known weight of 
flux, rather than rely on an uncertain and 
varying amount of sand, as was found in sand- 
cast pig-iron. 

Mr. R. C. Tucker said the use of superior re- 
fractories would add to the cost of the iron. 
He was sure Mr. Walker would quibble at the 
extra cost of using, say, sillimanite. If he 
would like to use synthetic sand, with controlled 
moisture, controlled grain size, and controlled 
refractories, there again he would run into quite 
considerable financial difficulty. The speaker 
thought that Mr. Jones’ solution of the problem, 
by charging the pig-iron as 100 per cent. pig 
and then adding a known amount of silicon, 
would give even more uniform results in acid 
steelmaking. With regard to Mr. Walker’s re- 
mark about selling sand at the price of pig-iron, 
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surely he knew that there was an allowance of 
2} per cent. with regard to what dropped off? 
(Laughter.) 

Mr. Wharton, he said, had raised a point 
about the balanced-blast cupola effecting a saving 
of 25 per cent. of coke consumption. He agreed 
that it might in some cases, if they had had 
very bad cupola practice and then decided to 
reorganise and instal the balanced-blast. If they 
had already got good cupola practice, he main- 
tained that the saving by the balanced-blast was 
not more than 15 per cent. 


Phosphoric Irons 


Mr. F. E. Steere said the foundryman was 
often expected to make 99 out of 100 castings 
good, and it was very pleasing that the manu- 
facturers of the materials which the foundryman 
had to use were at any rate moving forward in 
the direction of giving him as_ consistent 
materials as they possibly could. One must 
admit that the cleanliness of the machine-cast 
pig-iron must necessarily improve the finished 
product. He had been greatly interested by the 
questions that had been raised with reference to 
high-phosphoric irons, because he personally was 
interested in making castings of a very thin 
section which had to be machined all over. In 
making castings of this nature with machine- 
cast pig of high-phosphorus content perhaps he 
would get intense chilling, and especially when 
those castings had to be made in green-sand 
moulds; one had to be very careful in thé manu- 
facture of such castings that had to be machined, 
because of the chilling effect. That was one 
of the things that certainly did create anxious 
thought, as to what would happen in the manu- 
facture of machine-cast pig-iron. 

Mr. Jones said he had pointed out that the 
blast furnaces had adopted a standard of uni- 
formity in raw materials used, and had found 
it beneficial in producing a good iron, and it 
was equally important that the cupola melters 
should have uniformity in the materials they 
used. He did not think that Mr. Steele should 
have any fears regarding the use of machine- 
cast phosphoric irons. The phosphoric iron, men- 
tioned in a previous answer, was chilled round 
the edges but grey in the centre. 


Copper Moulds 

Mr. M. Brown said that if he had charge of 
one of the machines for casting pig-iron, he 
would be very tempted to put into the chain of 
moulds half a dozen made of copper to see what 
the result would be. 

Mr. Jones said the suggestion was most 
interesting, and he would bear it in mind. 

Mr. Wuitenovse said Mr. Jones had remarked 
that machine-cast pig-iron was used extensively 
hy foundries which made ingot moulds. Could 
he indicate whether the results with the ingot 
moulds were better or worse or unchanged from 
a foundry point of view, or from the point of 
view of using those ingot moulds? 

Mr. Jones said that in addition to a saving 
in fuel cost, there was a decided improvement 
in the life of the ingot moulds. He could not 
say at the moment whether that was due to the 
structure, composition or the uniformity. He 
thought the regularity in materials and practice 
had more influence on producing good castings 
than anything else. In his opinion moulds made 
from machine-cast iron gave better service. 

Mr. Tucker thought that was in line with a 
recent experiment of the Cast Iron Research 
Association with the titanium-CO, process. They 
secured much finer graphite than could be ob- 
tained with the use of machine-cast hematite, 
and about 10 or 12 per cent. increase in life. 
That was not much, and one wondered if it was 
due to the extra care taken with the moulds 
in the steel-melting shop. 

The Cuarrman asked if Mr. Jones had actually 
proved that there was a difference in the struc- 
ture of the moulds themselves. Had he taken 
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micrographs of the structure of the ingot mould 
as made from the machine-cast pig and from the 
sand-cast pig, or could he give any reason why 
the life should be improved by the use of this 
machine-cast pig-iron ? 

Mr. Jones replied that the research depart- 
ment was investigating this point. The fracture- 
structure of the moulds appeared to be slightly 
finer in grain size. 


Modified Mould Shape Suggested 

Mr. LEATHERLAND said that when there was a 
running stream of metal over a continuous line 
of moulds there was bound to be a flash, or a 
splash from one mould to another. Where did 
that metal go? Was there any possibility of its 
getting between the joints of two adjacent 
moulds and causing the possibility of ‘‘ jam- 
ming?’’ Regarding the shape of the moulds, 
there ought to be some definite standardisation. 
The normal pig-iron led to piling up inside the 
cupola. They wanted pigs which were capable 
of being stacked safely and handled easily. 
Moreover, in order to get a longer life from the 
moulds, they should alter the shape. On the face 
of it, he would suggest a double figure 8 mould 
instead of what one might call the single figure ‘ 
as at present. He meant a double figure § at 
either side of the breaking, but no breaking 
within, but in the centre of the 8 portion; in 
other words, they might have a double corru- 
gated mould. He thought by doing that they 
would relieve the various stresses. They could 
do it with slag pans in an open-hearth furnace, 
which was a good form of receptacle of slag and 
would withstand high temperatures. Such slag 
pans at the works with which he was connected 
had given a lite of perhaps ten years, largely 
due to the design, which was on the corrugated 
principle. One might aptly apply that principle 
to the moulds without greatly altering in shape 
or form the resultant pigs. 

Copper moulds might be satisfactory, but he 
thought the resultant cost would be prohibitive. 
The moulds had to be replaced at some time. 
He was aware that there were wearing parts 
on the moulds, and he thought that the wear 
would defeat the object of securing the maxi- 
mum life of the mould. On the other hand, 
Mr. Jones had not said definitely what the 
trouble was. He had mentioned cracking, and 
did that mean craziness in the internal surface; 
if it did, were those moulds withdrawn before 
they had actually broken down, or only when 
they broke down? 

Mr. Jones said cracked moulds were with- 
drawn immediately and replaced with new 
moulds at a convenient time. Generally there 
was but little trouble. 

Mr. LeatHeRLAND: Do you get any trouble 
from fins due to cracks? 


Mr. Jones, replying in the negative, said 
the speed adjustments worked from _ the 
operator’s cabin covered these points. The 
amount of spillage and splashings was very 
small. What little scrap made was composed 
of runner and trough metal. 

Mr. LeaTHERLAND, referring to the lining of 
the moulds, suggested as an alternative to lime 
wash an _ inverted blacking spray, mastic 
varnish, or tar. 


Vote of Thanks 


Mr. S. LeetcH proposed a vote of thanks to 
Mr. Jones and Mr. Swan, and Dr. C. J. Daps- 
WELL, in seconding, said that he had been hop- 
ing that Mr. Leetch would have told them of 
the results of a little talk they had during the 
discussion. They had decided that they could 
satisfy many of the critics who had spoken, 
particularly those who preferred the fracture 
of a sand-cast pig-iron, by introducing a con- 
tinuous-casting sand-mould pig machine. As 
far as they could see such an arrangement 
would be quite possible but, of course, not 
necessarily economical. 
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Australian Foundry Practice and 


Enamelling 


Mr. W. Thomas’ Paper on ‘“ Australian 
Foundry Practice, with Special Reference to 
Vitreous Enamelling,’’* which was presented to 
a joint meeting of the London Branches of the 
Institute of British Foundrymen and the Insti- 
tute of Vitreous Enamellers, created an excellent 
discussion, and elicited much information as to 
working conditions and technical details. 

This discussion was opened by Mr. V. C. 
FAULKNER (Chairman of the Southern Section of 
the I.V.E., and Past-President of the I.B.F.), 
who first thanked the London Branch of the 
1.B.F. for having invited the enamellers to take 
part in the joint meeting, and expressed the 
hope that the meeting would be the forerunner 
of other joint meetings in the future. 


Sand Preparation 

Discussing points raised in the Paper, he men- 
tioned first the excellent deposits of dune sands 
available in Australia, and asked whether 
Bentonite or the equivalent was available there 
to mix with the dune sands in order to make 
synthetic sands. He also asked whether the 
Australian foundry industry exported _ its 
products to New Zealand, New Guinea, and 
other parts of the Antipodes. 

Perhaps, he suggested, Australia was 
fortunate in respect of the conduct of its 
foundry and other industries, because it had 
not traditions such as those which held in this 
country and, therefore, could start free from 
prejudices with new processes. That absence 
of tradition had probably helped the Australian 
foundry industry, the development of which had 
been both remarkable and rapid. Inasmuch as 
the author had not referred to sand prepara- 
tion, he wondered whether the Australian 
founders followed the practice of England and 
Scotland in allowing the moulders to prepare 
their own sands or whether the sands were 
prepared in a central plant at each foundry. 
If the latter were the practice, what was the 
nature of the sand-preparation plant? He 
believed a new sand-preparation machine was 
available which had not yet made its appear- 
ance on the English market. He asked also 
whether the perrets used at the works described 
in the Paper were made in Australia or 
whether they were imported from America or 
Great Britain. Finally, he asked for informa- 
tion as to the type of mills used in the 
Australian works for making enamel. 


Import and Export 

Mr. Tomas, replying to the question con- 
cerning the making of synthetic sands, said 
there were certain substances available in 
Australia which could be used instead of Ben- 
tonite; but for the work done so far Bentonite 
had been imported from the United States. 
There was a lot of export from Australia to 
New Zealand, and a certain amount to New 
Guinea, and that comprised pretty well all the 
export Australia could hope for in respect of 
its foundry products. 

Australia was behind this country in respect 
of sand preparation. It was only quite recently 
that the survey of sands had been made, result- 
ing in the discovery of the sands he had referred 
to, but the whole matter was under review and 
he believed that shortly some really up-to-date 
sand-preparation plant would be installed. All 
sorts of perrets had been tried, and at the 
moment his company was using perrets of stain- 
less steel from this country. 

The mills referred to in the Paper were just 
the ordinary ball mills, using porcelain balls, 
hoth for the wet grinding and dry grinding of 
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enamel. They could not get pebbles which would 
enable them to produce enamel baths without 
black specks. 

Frit Furnaces 


Mr. D. Drxon asked whether the frit fur- 
naces were of the rotary or the stationary type; 
also whether silicon-carbide muffles were used 
wholly or whether firebrick muffles were used for 
part of the work. He had gathered that, so far, 
the continuous enamelling furnaces had not been 
used in Australia, and he asked if the author 
would confirm that. 

Mr. Tuomas replied that the frit furnaces 
used so far wer? of the stationary type and not 
rotary. There were some firebrick muffles in use 
as well as those of the carborundum type. His 
company had not used the continuous muffle in 
Australia, and during the last slump they were 
glad that they were not using it, because the 
output of any one product was not sufficient to 
warrant its use. 


Types of Fuel Used 

Mr. J. Green said he had hoped the author 
would have discussed the use of different types 
of fuel for furnaces in Australia, and he asked 
for information as to the relative efficiencies and 
costs of using coal, oil, gas and electricity respec- 
tively in the furnaces. He also asked whether 
the silicon-carbide refractories used in Australia 
were imported from this country or from 
America. Bearing in mind the author’s state- 
ment that cryolite was not found at all in Aus- 
tralia, he asked whether tin oxide only was used 
for securing opacity in glazes or whether cryolite 
was imported. 

Mr. Tuomas, replying to the question con- 
cerning fuels for furnaces, said that the coal 
available at Newcastle was of rather a_ soft 
nature, and the coal firing of muffles which was 
adopted originally was soon superseded by coke 
firing. Later, in the interests of cleanliness, coke 
firing was discontinued, and oil fuel was used. 
An electric muffle used at the Melbourne works 
had proved very successful, and the overall cost, 
taking into account all the advantages of using 
electricity, was not very much greater than that 
of the oil-fired muffle. The electric muffle was 
not, however, used for producing baths. Cryo- 
lite had to be imported. 

Mr. J. H. Kine asked what was the sulphur 
content of the coke used in the muffles. He had 
noted that the sulphur content of the Australian 
cast iron for enamelling was 0.05 per cent. 

Mr. Tuomas replied that he had not at the 
moment the figures for the sulphur content of 
the coke used. 


Skill Allowance 

A Memeprr, referring to the wages paid in the 
foundries in Australia, said he gathered that 
each State fixed a basic rate (it was £3 18s. per 
week in New South Wales), and in addition 
there was an allowance for skill. He asked 
whether the latter allowance varied with the 
trade which a man followed, or whether it varied 
for each individual man according to his skill? 

Mr. Txomas replied that the skill allowance 
varied in both respects; it varied according to 
the section in which the man worked and also 
with the length of time during which he had been 
engaged on his particular work, i.e., it varied in 
accordance with a man’s experience. Replying 
to another question as to whether there was any 
piecework in Australia, Mr. Thomas replied that 
there was. He had mentioned it in the Paper 
in regard to the production of baths; the piece- 
rate could be applied if it were so fixed that a 
reasonably efficient man could earn 10 per cent. 
more when on piecework than when on time- 
work. 
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Mr. Drxon asked whether the dry process of 
bath enamelling was regarded as hazardous be- 
cause of the fear of silicosis developing among 
the workers, or for any other reason. 

Mr. Tuomas said he had been rather hesitant 
about using the word “‘ hazardous ”’ in referring 
to the process in the Paper. Perhaps the idea 
that the process was hazardous had arisen as the 
result of experience with the lead enamels which 
were used in earlier days; or it might have been 
due to the fear of silicosis. But the trade was 
considered a semi-dangerous trade in Australia. 
His own company had not used lead enamels for 
a considerable time, but until quite recently some 
firms had used lead enamels for baths, and there 
had been a certain amount of trouble from lead 
poisoning. Nowadays, the use of lead and of 
arsenic had been banned completely. 


Quality Comparison 

A Speaker, commenting on the author’s refer- 
ence to the absence of black specks from Austra- 
lian white enamelled goods, asked for a com- 
parison of the qualities of Australian and English 
enamels in other respects. 

Mr. Tuomas said he really believed that in 
Australia his company turned out as good a 
quality of enamel as was produced in_ this 
country. The two countries worked on slightly 
different lines. The Australians had received as 
much advice from this country as they could 
have. Enamellers from this country went to 
Australia to put down the plant, and that was 
why, both in the foundry and in the enamelling 
shops, the Australians had followed British prac- 
tice to a great extent; skilled men from Great 
Britain had been sent to Australia to teach the 
people there how to do the job. In regard to 
cleanliness, the Australians could show the 
enamellers of this country some points. 

Mr. F. H. Brown asked what was the differ 
ence between the rate of wages paid to a fitter 
and the rates paid to workers in the patternshor 
and the foundry. Commenting upon the author's 
reference to the casting of six sinks in one box, 
he said it occurred to him that that box must be 
of considerable size. Finally, he asked for in- 
formation as to the ranges of pig-iron normally 
available in Australia. 

Mr. Tomas said he had not at the moment 
details of the rates of wages paid to various types 
of workers, for purposes of comparison, but such 
information was available. Actually, six sinks 
were cast in one hox, and he drew attention to a 
vhotograph of the boxes, exhibited at the meet- 
ing. Pig-irons used in Australia were obtained 
from two or three sources. The analysis given in 
the Paper was that of the pig-iron which was 
found to be most suitable for enamelling, but he 
had not the analyses of the pig-irons from other 
sources. 


Bad Sand and Good Finish 


Mr. G. C. Prerce (Past-President of the 
London Branch, I.B.F.) said he would be par- 
ticularly interested to know the kind of finish 
that was obtained on the castings produced in 
the wonderful sand mentioned in the Paper, 
which sand contained ‘ knobs of quartz,’’ and 
he asked what was the difference in finish as 
between the Australian and the British cast- 
ings. Knowing the kind of finish that the 
English enamellers demanded, he wondered how 
nearly the finish of the Australian castings 
approached that, bearing in mind the sand 
which the Australians were using. 

Mr. Tromas said that when he was in Aus- 
tralia a couple of years ago the finish of the 
castings was such that they would not have 
suited an English enameller, but more recently, 
since the new sands had been discovered, and 
since strict sand control had been instituted, 
the finish of the castings had become quite 
comparable with the best type of finish in this 
country. Of .course, the castings had not the 
heautiful skin which was noted on the castings 
at the Nestor Martin foundry in Brussels when 
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the British foundrymen and vitreous enamellers 
had visited it. The sands which had been re- 
ferred to as having ‘‘ lumps of rock ’’ in them, 
such as had had to be dealt with at Melbourne, 
were all screened, de-silted, and so on, before 
they could be used. The major difficulty in 
regard to sand and some other materials in 
Australia was that of the cost of transport. 
In Victoria the sands were probably available, 
but in cases where sand had to be transported 
over distances of 300 or 400 miles, the cost was 
serious. That difficulty applied also to a number 
of minerals; the minerals existed there, but 
they might have to be transported over long 
distances by camels, which latter were used 
extensively in the Australian desert. Large 
loads of mica were transported in that way. 
In view of the inaccessibility of some deposits 
it was not worth while working them. 


Bubbling and Phosphorus Content 

The CHarrman (Dr. A. B. Everest) spoke of the 
excellence of the Paper and complimented the 
author upon his work in collecting the historical 
data. He said that on a recent visit to the 
United States he had noticed the use of per- 
manent mould castings for enamel work to a 
certain extent, even for products as large as 
lavatory basins, etc. It seemed to him that 
for large production work there were obvious 
advantages in that type of moulding, and he 
asked whether it had been developed also in 
Australia. 

Referring to the occurrence of bubbles in 
enamel, which it had been suggested was: due 
to the interaction of the enamel with the con- 
stituents of the iron to which it was applied, 
he pointed out that the phosphorus content of 
Australian cast iron was only about half that 
of the British cast iron, and he asked whethet 
the lower phosphorus content resulted in a closer- 
grained iron and in less bubbling of the enamel 
than was usual in this country. 

Mr. Tuomas replied that so far as he was 
aware, permanent moulds had not been used in 
Australia to produce castings for enamel work. 
Trouble with bubbling occurred in Australian 
enamelled ware just as it did in the British. 
He believed that the Jow-phosphorus content of 
the iron used in Australia was more a disadvan. 
tage than an advantage, and he personally 
would prefer that phosphorus content should be 
increased a little. Bubbling had occurred from 
time to time particularly in the bath castings, 
and they had rather concluded that, generally 
speaking, it occurred in places where the sanid 
had not been sufficiently dried out and where 
the metal received a chill as it was poured. It 
was well known that a chill would cause the 
formation of bubbles. On the other hand, if 
such a casting were annealed afterwards, it 
would give quite satisfactory results. If a low- 
phosphorus content of the iron would help to 
ensure freedom from bubbling, one would expect 
that freedom throughout the whole of a bath 
casting, but it was not achieved throughout the 
whole casting. 


Vote of Thanks 

Mr. C. P. Stone proposed a hearty vote of 
thanks to Mr. Thomas for his Paper. It was 
rather refreshing, he said, to hear that in Aus- 
tralia particular care was paid to the prepara- 
tion of moulding sand; he personally considered 
that that represented half the battle. In years 
past, when he was associated with bath enamel- 
ling. he had never known a chill to cause 
‘“ bubbling ”’ of the enamel; but troubles could 
arise where a mould had not been properly 
dried out. It seemed therefore that the author 
had found the direct opposite to be the case in 
connection with baths as compared with the 
ordinary wet process enamelling, and where 
chilled castings presented boiling and blisters. 

With regard to grit size of the sand tested, 
he suggested there must be a mistake in the 
author’s figures, which indicated a residue of 
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50.5 per cent. on a 60-mesh sieve and 49.1 per 
cent. on a 90-mesh sieve. 

It was true that the standard of the white 
enamel ware in Australia seemed higher than 
that produced in this country, and, indeed, it 
had to be, because of the predominance of the 
ultra-violet rays in the sunlight in Australia, 
which showed up defects at once; any defect in 
the surface of the enamel, viewed in such light, 
would simply glare at the observer, and an 
enamelled bath which looked quite good in this 
country would be rejected in Australia. 

The Australian enamellers were advancing with 
the times, but he was rather surprised that the 
cost of operating electric muffles was more or 
less comparable with that of operating oil-fired 
muffles. It was well known that electricity 
produced a better result in a muffle than any 
other kind of heating medium, but the cost per 
hour of running an electric muffle in England 
was certainly very heavy. Im this country the 
costs might be regarded as being in the ratio 
of ls. for coal, 2s. 9d. to 3s. for oil, and 5s. 
for electric power. Often it was decided to 
use the cheapest fuel. He would always prefer 
the electric muffle, for there was no doubt that 
it was a really good job. 

It seemed from the Paper that an air pressure 
of 100 lbs. per sq. in. was used for blasting, 
and probably that was the reason why the low- 
grade castings were cleaned quite well in Aus- 
tralia. There were not many in this country 
using an air pressure of 100 Ibs. per sq. in. 
for blasting. 

Mr. F. Hepson, who seconded the vote of 
thanks, said it was quite obvious, from the Paper 
and from the photographs which had been shown, 
that the equipment in the Australian works with 
which Mr. Thomas was associated was definitely 
modern. He agreed with Mr. Faulkner that a 
great deal could be learned from a country which 
had not to live down traditions such as applied 
in this country. 

Foundrymen would have noticed that Mr. 
Thomas was making good-quality hot iron and 
yet was using a coke which probably no foundry- 
man in this country would look at, for it con- 
tained about 15 per cent. of ash. He did not 
think Mr. Thomas had told the whole story. Per- 
laps the pig-irons that were being used were 
machine cast, in which case, of course, the little 
extra ash in the coke would be counter-balanced 
by the lesser amount of sand on the pigs. He 
asked if that were, in fact, the case. 

Foundrymen in this country, particularly those 
who were making baths, would appreciate greater 
details of the sand used in Australia. He would 
like to know the complete ingredients of the mix- 
ture, exactly how much coal-dust was used, and 
what treatment was given to the moulds after 


they were made, whether they were sleeked 
or rubbed down with plumbago, or skin 
dried. Many firms in this country had 
tried to make baths by means of the 


sandslinger, using synthetic sands, but very few 
had made a success of it; he personally knew of 
only one firm out of the many that were making 
baths in this country who were able to make them 
by means of the sandslinger successfully. 


Author’s Reply 

Mr. THoMAs, responding, assured the meeting 
that the preparation of the Paper had been a 
source of great pleasure. Replying to Mr. Stone, 
he said that the air pressure of 100 lbs. per sq. 
in., mentioned with regard to blasting, was the 
storage pressure in the reservoir; actually the 
pressure was broken down to 60 Ibs. per sq. in. 
for cleaning purposes. He had not the informa- 
tion required by Mr. Hudson at the moment 
concerning sand used and the treatment of the 
moulds, but he would be glad to obtain more in- 
formation about that from Australia and com- 
municate it. 

When the sandslinger was introduced in 1924, 
admittedly they could make nothing of it, but 
inasmuch as several people were using it for the 
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making of baths in the United States, his com- 
pany had sent their foundry foreman to the 
States to obtain information. He was told to 
familiarise himself with the operation of the 
machine; he spent about four months in the 
United States, and since his return the sand- 
slinger had been a wonderful success in Aus- 
tralia. Having regard to the high rates of wages 
paid there, to the high temperature of the 
summer months and the hard work entailed in 
ramming by hand, the sandslinger had been an 
absolute boon both to the employers and the em- 
ployed. Its use resulted in saving wages and in 
saving the men a back-breaking job. 


Alloy Irons for Clutch Housings 


lecturing before the Institution of Mechanical 
Engineers on the subject of the development of 
single-bucket excavators, Mr. W. SavaceE referred 
briefly to the construction of excavator clutches. 
Pointing out that the choice of the metal on 
which the friction lining of the clutch worked 
was very important, he proceeded to make the 
following observations on the materials used for 
the purpose : — 

Cast steel, while being excellent from a struc- 
tural point of view, scores badly. Cast iron is 
rather weak structurally, but works well with 
any form of lining. Research and field experi- 
ence have proved that special iron alloys are the 
best materials for clutch housings, both from 
a structural and frictional point of view, and 
to-day they are widely used. The following is 
the specification of the nickel iron for clutch 
housings: total carbon, 3.3 per cent. maximum; 
silicon, 1.5 to 1.7 per cent.; manganese, 0.6 to 
1.0 per cent. ; sulphur, 0.12 per cent. maximum; 
phosphorus, 0.25 per cent. maximum; nickel, 1.0 
per cent., and chromium, 0.25 per cent. All 
parts cast in this alloy are given the following 
annealing process: the parts are put into cold 
furnaces and heated to a temperature of 500 to 
550 deg. C. and soaked at this temperature for 
a period of one hour; after this soaking, the 
parts are allowed to cool slowly in the furnaces. 

“* Semi-steel ’’ castings are sometimes used, but 
from the point of view of friction are not so 
satisfactory. They contain 0.300 per cent. of 
phosphorus, not less than 0.75 per cent. man- 
ganese, not over 0.10 per cent. sulphur, 1.50 per 
cent. of silicon, and not less than 20 per cent. 
steel scrap. This material has a tensile strength 
of 13.4 to 15.6 tons per sq. in. 


Catalogues Received 


Eyesight Efficiency. An apparatus and a 
system are descrihed in some publicity matter 
received from Stereosette, Limited, of 48, 
Gresham Street, London, E.C., which permit an 
unskilled member of a works welfare department 
to test the eyesight of the operatives. No claim 
is made that such an examination replaces a 
proper test by specialists, but, conversely, indi- 
cates whether such an examination is desirable. 
As defective eyesight is not realised by many so 
afflicted, it may be the basic cause of personal or 
machinery accident, or at the best, defective 
work or reduced output. Such tests should cer- 
tainly be worth while in very many of the larger 
industrial establishments. 


Non-Destructive Testing Equipment. The firm 
Bruno Suschyzki, of 25, Bitterstrasse, Dahlem, 
Berlin, has sent us a very interesting brochure 
dealing with the non-destructive testing of 
ferrous materials on the magnetic powder prin- 
ciple by means of the Ferroskop-Ferroflux 
method. Stationary and portable apparatus is 
described and illustrated, the latter displaying 
a high measure of ingenuity in construction, 
without resorting to the complex. 
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WE CAN SUPPLY ANY SPECIAL 
GRADE or COLOUR TO MEET 
YOUR REQUIREMENTS .. . 


SCOLS Aluminium filling for Aluminium Castings 
SCOLS BAR BENDERS for CORE IRONS, GAGGERS, ETC. 


castings... 


These Bending Tools are indispensable to every 

Foundry. Core Irons and Gaggers can be bent 

cold in a fraction of the time taken by the old 
method. 


Sole Makers: 


MAJOR, ROBINSON & CO., LTD. 
385 & 387 CITY ROAD, MANCHESTER 15. 


Phone: TRAFFORD PARK _ 1760 Grams: ‘BLOWPIPE,” MANCHESTER 


“SIROCCO” REVERSIBLE 
PROPELLER FANS 


(a) “SIROCCO” CASED FANS 
(with various classes of Fan Wheels) 


“REROTO” (Trade Mark) 
PATENT SCREW FANS | 


“SIROCCO” WATER COOLED 
BEARINGS (uel wih Fans handing Hot Cae) 


3 
BRITISH MADE 
4Rx 
SY 
TRON & STEEL CEMEN 
Will correct those defective 
~ 
¥ >. } 
+ - MANCHESTER - NEWCASTLE - 
| 
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The Week’s News in Brief 


Trade Talk 


SkyLux, Limirep, tube and rod bending machinery 
manufacturers, have changed their address to Brunel 
Road, Acton, London, N.W.3. 

GLeNFieLD & Kennepy, Limited, of Kilmarnock, 
are to supply a 35-ft. span sluice gate to be erected 
at Tewkesbury for the Severn Catchment Board. 

Tue Castte BromwicH section of the British 
Industries Fair, 1938, was attended by a total of 
156,443 visitors. This is an increase of 3,794 on 
last year. 

Mr. G. R. Swarpty, managing director of Ruston 
& Hornsby, Limited, of Lincoln and Grantham, has 
completed 50 years’ service with the firm. He has 
received a presentation of a watercolour view of 
Lincoln. 

Capr. GraHaM Donatp, of Craig & Donald, 
Limited, machine-tool makers and ironfounders, of 
Johnstone, took part in a broadcast last week on the 
Midland Regional programme from the _ Castle 
Bromwich Section of the British Industries Fair. 

AccorDING To the annual accounts of the Port of 
Belfast, recently made available, the import of iron 
and steel castings has risen from 20,085 tons in 
1926 to 23,166 tons in 1937. In general, the Port 
enjoyed a record year in 1937 for all types of 
business. 

THE DIRECTORS oF VICKERS, LIMITED, recommend 
a dividend for the year 1937 at the rate of 10 per 
cent., less income tax at 5s. in the £, on the 
ordinary stock of the company. The transfer to 
reserves is £500,000 (£250,000 in 1936), and the 
carry forward £237,534 (£266,500 in 1936). 

R. & W. Hawrnorn Lestre & Company, Lritep, 
Hebburn-on-Tyne, have received an order for a 
cargo vessel of 4,000 tons for the Australian 
Steamship Proprietary, Limited, Sydney, Australia. 
The engines will be built by the North-Eastern 
Marine Engineering Company, Limited, Wallsend. 

ALTERATIONS and additions to their existing 
premises are being carried out by A. P. Newall & 
Company, Limited, Woodside Engineering Works, 
Possilpark ; Henry Wiggin & Company, Limited, 
Zenith Works, Thornliebank, Glasgow, and Abbots- 


haugh Engineering Company, Limited, Helen 
Street, Govan. 
A SPECIAL EXHIBITION entitled ‘‘ One Hundred 


Years of Transatlantic Steam Navigation ”’ is being 
arranged by the Science Museum, South Kensington, 
London. It will commemorate the crossing of the 
Atlantic in April, 1838, by the pioneer transatlantic 
steamship, the little paddle steamer ‘‘ Sirius.’’ The 
exhibition will be open to the public from March 18 
to the middle of September. 

THIS YEAR will see the Diamond Jubilee of the 
Canadian National Exhibition at Toronto, and to 
mark the occasion, His Majesty’s Government in 
the United Kingdom have accepted an invitation to 
organise a special exhibit. A large building has 
been placed at their disposal by the Exhibition 
authorities, and this, after adaptation and with the 
addition of a new facade, will become the United 
Kingdom Government Pavilion. The general theme 
chosen for the exhibits is the development of 
‘* communications and transport ’’ and the part that 
they have played in improving the contact between 
different British countries throughout the world. 
The Travel- and Industrial Association of Great 
Britain and Ireland will have a stand in the Govern- 
ment Pavilion. The Pavilion and the exhibits are 
being organised by the Department of Overseas 
Trade in London. It is understood that the arrange- 
ments for the British Manufacturers’ Section are 
progressing very favourably. 


Obituary 


THE DEATH has occurred of Mr. Adam Louden, 
who retired two years ago from the service of 
A. Ballantine & Sons, Limited, New Grange 
Foundry, Bo’ness, where he was at that time the 
oldest employee. He began work in the foundry 
of White & Bradford, and later went to the Seaview 
Foundry of Morrison & Company. After the war 
he returned to the New Grange Foundry. He was 
74 years of age. 


Personal 


Mr. CHARLES Day, chairman of Mirrlees, 
Bickerton & Day, Limited, has joined the board 
of Petters, Limited. 

Mr. Witt1am Mawer, of Motherwell, has been 
elected President of the Executive of the Iron and 
Steel Trades Confederation. 

Mr. E. A. Timson, a director of Timsons, 
Limited, engineers and ironfounders, of Kettering, 
has been elected to the Kettering Urban Council. 

Mr. F. Brecuatt, managing director of Peglers, 
Limited, brassfounders, Doncaster, has been elected 
chairman of the company in succession to the late 
Mr. Francis Pegler. 

Dr. Ropert Hunter has been appointed a director 
of the Clyde Alloy Steel Company, Limited. He 
has been in the service of the company for many 
years as metallurgist. 

Mr. 1. H. Brizrtey, managing director of Isaac 
Brierley & Company, Limited, brassfounders, of 
Royton, Lanes, celebrated his 70th birthday recently, 
and was made the recipient of an inscribed clock 
from the employees ef the firm. 

Mr. ALEXANDER WILLIAMSON, general manager of 
the Steel, Peech & Tozer branch of the United 
Steel Companies, Limited, and an ex-Master Cutler 
of Sheffield, has been appointed managing director 
of William Beardmore & Company, Limited, of 
Parkhead, Glasgow. 

Mr. J. Botton has been appointed Assistant 
Secretary to the Institute of British Foundrymen, 
and commenced his duties in Manchester at the 
beginning of the present month. He was formerly 
on the staff of THe Founpry TrapDe JOURNAL as 
assistant to the Editor, and in this capacity made 
many contacts with the foundry industry. His 
metallurgical training was received at the Sir John 
Cass Technical Institute, London. 


Contracts Open 


Cape Town, April 8.—Cast-iron pipes, etc., for the 
Cape Town Electricity Supply Commission. The 
Department of Overseas Trade. (Reference 
T. 18404/38. ) 

Carlisle, March 14.—Steam pipe and fittings; lead 
and compo pipe; cast-iron goods; brass fittings; 
malleable iron fittings, for the Town Council. The 
Gas Engineer, Gasworks, Carlisle. 

Chippenham, March 19.—Provision 
270 yds. of 6-in. dia. and 950 yds. 
coated cast-iron pipes, for the Town Council. Mr. 
C. R. Phillips, borough surveyor, High Street, 
Chippenham, Wilts. (Fee £1 1s., returnable.) 


Darlington, March 15.—-Iron and steel; cast-iron 


and laying of 
of 4-in. dia. 


pipes; miscellaneous castings, etc., for the Town 
Council. The Borough Surveyor, Town Hall, 
Darlington. 


Aberystwyth, March 15.—A.c. electricity meters, 
for the Town Council. May & Hawes, consulting 
engineers, 36, Victoria Street, Westminster, S.W.1. 


Blackpool, March 14.—Supply and installation of 
raking screen, together with electric motor, starting 
gear, etc., for the Town Council. The Borough 
Engineer, Municipal Offices, Talbot Square, Black- 
pool. (Fee £1 1s., returnable.) 


Blackpool, March 17.—Supply and installation of 


three vertical-spindle centrifugal pumps (two sea- 
water pumps and one sludge pump) of 500 g.p.m. 
capacity each, with electric motors, starting gear, 
etc., for the Town Council. The Borough Engineer, 
Municipal Offices, Talbot Square, Blackpool. (Fee 
£1 1s., returnable.) 

Cairo, April 2.—Electrical and pumping plant, 
travelling cranes, cables, etc., for the Ministry of 
Public Works. The Department of Overseas Trade. 
(Reference T.Y, 18398/38. ) 


Johannesburg, April 5.—Vertical spindle centri- 
fugal pump direct-coupled to an electric motor, for 
the Rand Water Board. The Department of Over- 
seas Trade. (Reference T.Y. 18,300/38.) 


Johannesburg, May 2.—Portable steam roller, for 
the South African Railways and Harbours Adminis- 
tration. The Department of Overseas Trade. (Re- 
ference T. 18291/38. ) 
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Dr. C. H. Desch to Receive 
Bessemer Gold Medal 


The Council of the Iron and Steel Institute an- 
nounce that they have awarded the Bessemer Gold 
Medai for 1938 to Dr. C. H. Desch, F.R.S., Super- 
intendent of the Metallurgical Department of the 
National Physical Laboratory, Teddington. The 
presentation will be made at the annual general 
meeting oi the Institute on May 4, 1938. 

Dr, C. H. Desch has long been distinguished as 
a teacher of metallurgical chemistry. He was lec- 
turer in this subject at the University of Glasgow 
and, subsequently, Professor of Metallurgy at the 
Royal Technical College, and later at the University 
of Sheffield, where he succeeded the late Professor 
Arnold. His text-book on ‘ Metallography ’’ has 
been for many years the classical publication on this 
subject in Great Britain. He is a leading authority 
on the chemistry of solids, upon which he gave a 
series of lectures recently at the University of 
Cornell, In 1932 he was appointed to succeed the 
late Dr. W. Rosenhain, F.R.S., as Superintendent 
of the Metallurgical Department at the National 
Physical Laboratory. Since that time he has been 
in charge of researches which have for their object 
the production of metals of the highest degree of 
purity obtainable, for the purposes of research— 
in particular the metals of the iron group. Under 
his leadership, methods have also been worked out 
for estimating, in a satisfactory manner, the oxygen 
content of steels. He is a Past-President of the 
Faraday Society and President of the Institute 
of Metals. 


New Companies 


(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 


Arthur Hughes & Sons (ironfounders), Limited, 


Road, Failsworth, Lancs.—Capital, £1,000. 
Directors: A. Hughes and A. H. Hughes. 
A. C. Wickman,  Limited.—Capital, £109. 


Machine-tool makers, ironfounders, ete. Subscriber: 
G. Conrad, 103, Phyllis Avenue, New Malden. 

Newtons (Ironfounders), Limited, Albion Foundry, 
Vickers Street, Miles Platting, Manchester.—Capital, 
£10,000. Directors: W. Newton, F. Newton and 
R. B. Newton. 


Forthcoming Events 


MARCH 14. 

Institute of Metals (Scottish Section) :—‘‘ What Conven- 
tional Mechanical Properties Tell Us about sfaterials,” 
Paper by G. W. Austin, at 39, Elmbar.. Crescent, at 
7.30 p.m. 

MARCH 15. 


Institute of Metals (North-East Coast Section) :—* Mag- 


nesium Alloy Castings,” Paper | O. Kennedy, at 
Armstrong College, Newcastle-upon-Tyne, at 7.30 p.m. 
MARCH 17. 


Institution of Mechanical Engineers (Midland Branch) :— 
“* Metallurgical Inspection of Steel,” Paper by J. 8. G. 
Primrose, at James Watt Memorial Institute, Birming- 
ham, at 6.30 p.m. 


MARCH 18. 


Keighley Association of Engineers :—Annual dinner, at 
ictoria Hotel, Keighley, at 7 p.m. 


Institute of British Foundrymen 


MARCH 14. 


Lincolnshire Section :—‘‘ Foundry Sands,” Paper by B. 
Hird, at Lincoln Technical College, at 6.45 p.m. 


MARCH 15. 

Sheffield Branch :—Joint meeting with Iron and Steel 
Institute and Sheffield Metallurgical Association. Dis- 
cussion of Ist Report of Ingot Moulds Sub-committee 
of Iron and Steel Institute, at 198, West Street, 
Sheffield, at 7.30 p.m. 


MARCH 17. 
East Anglian Section :—Annual meeting and Short Paper 
competition, at Central Library, Ipswich, at 7.30 p.m. 
MARCH 18. 


Middlesbrough Branch :—‘ Corrosion-Resisting Cast Iron— 
Its Production and Use,” Paper by F. Hudson, at 
Cleveland Scientific and Technical Institute, Corpora- 
tion Road, Middlesbrough. 


MARCH 19. 


Wales and Monmouth Branch :—Annua 


_ and i meeting, at 
University College, Cardiff, at 6.30 p.m. 
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ORDE 


CUPOLA 


Our Works are now ready to handle production of Cupola Linings 
of every type to be delivered in time for your Easter needs. 


We particularly recommend our friends to order their require- 
ments in good time to avoid any possibility of disappointment in 
delivery. We manufacture Linings in Scottish, Sheffield and 
Stourbridge Qualities, to suit different Cupola conditions. 
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NOW 


Please address enquiries to the nearest Office : 
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LININGS for Easter Repairs 


FIREBRICKS 
suitable for 
Cupola Linings 


1—GLENBOIG 


Manufactured from the famous 
Glenboig Fireclay, this fire- 
brick has enjoyed a world wide 
reputation for almost a century 


2—WHITE CARR 


Low porosity is essential in the 
case of furnace linings subjected 
to abrasive forces and to slag 
action, and in this respect White 
Carr Firebricks have proved 
to be particularly valuable 


3—DYKEHEAD 


Since 1916 Dykehead bricks have 

been enjoying an ever increa: 

reputation for uniformity 
fine quality 


Stour firebricks are capable 
of withstandi very high 
temperatures without melting 
or splitting and where sudden 
— of temperature have 
to contended with, are 
| unsurpassed 


GENERAL REFRACTORIES LTD. 


Telephone : 
Sheffield 31113 (6 lines) 


LONDON OFFICE : SCOTTISH OFFICE : 
Russell House, 48, West Regent Street, 


SWANSEA OFFICE : 


Metropole Chambers, 9, Albert Square. 


Adam St., Strand, W.C.2. Glasgow, C.2. Wind Street. 
Telephone : Temple Bar 3511. Telephone: Douglas 6108 Telephone : Telephone : Blackfriars 6130 
Telegrams : Telegrams : (3 lines). Telegrams : = Telegrams : i 
“‘Genefax, Rand-London.”” “Genefax, Glasgow.” *'Genefax, Swansea.”’ Genefax, Manchester. 


wan: 
(Mr. A. C. Turner). (Mr. C. A. G. Thomson). (Mr. D. F. Hood-Williams). (Mr. S. G. Throssell). 


GENEFAX HOUSE, SHEFFIELD, 10 


MANCHESTER OFFICE : 


Telegrams : 
Genefax Sheffield” 


CARDIFF OFFICE : 
17, Windsor Place, 


MIDDLESBROUGH OFFICE : 
Halifax Bidgs.,Exchange Place, 
Telephone : 5796. 


M 3313 
iddlesbroug 
: Telegrams : 
Telegrams : 4 
*“*Genefax, Middiesbrough."’ Genefax, Cardiff. 
(Mr. J. A. Williams). (Mr. F. E. Rutter). 
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Raw Material Markets 


While it must be admitted that there are no signs 
at the moment of activity in the iron and steel con- 
suming industries returning to former levels, it is 
confidently anticipated that trade will be better in 
the spring. New business is still quiet and some 
producers are finding it difficult to get users to 
take up their full contract quantities. 


Pig-lron 


MIDDLESBROUGH.—Home and export inquiries 
remain on the slow side and stocks at the pro- 
ducers’ works are accumulating. Imports have 
continued to arrive in heavy tonnages, but applica- 
tion has been made to the Import Duties Advisory 
Committee for a restoration of the tariff on foreign 
pig-iron. If this is agreed to, the demand for 
home-produced iron should become stronger, though 
the rebate scheme itself acts as an effective brake 
on imports. For delivery in the Middlesbrough and 
Falkirk districts, No. 3 Cleveland G.M.B. iron is 
quoted at 109s. per ton, less 5s. rebate. Good 
deliveries of hematite are being made under exist- 
ing contracts, but, as most consumers have con- 
tracted for their requirements at least for the first 
half of the year, there is little new business offer- 
ing. Only a small export inquiry is circulating. 
East Coast mixed numbers are quoted at 132s. 6d. 
on the North-East Coast, 138s. in Sheffield, and 
143s. 6d. in the Midlands, all less 5s. rebate. 

LANCASHIRE.—The Exchange meetings are still 
poorly attended, there being no pressure to enter 
into new contracts. Deliveries are more than 
adequate to enable consumers to operate at the 
required level in most cases, and stocks are now 
quite substantial. Light-castings and __ textile- 
machinery makers continue to be unsatisfactorily 
employed, but most other consumers are working 
quite well. For delivery in the Manchester price 
zone, Derbyshire and Staffordshire No. 3 is quoted 
at 114s. per ton, with Northamptonshire at 112s. 6d. 
and Derbyshire forge iron at from Ills. to 113s., 
according to the class of consumer. West Coast 
hematite is quoted at 1I41s., with East Coast iron 
at 140s. 6d., delivered in Manchester and district, 
and subject to 5s. per ton rebate. There is only 
a small tonnage of Scottish No. 3 iron offered at 
about 141s. per ton. 

MIDLANDS.—With most consumers of pig-iron 
still unsatisfactorily placed for work, the furnaces 
are concerned almost solely with the despatch of 
contract deliveries. Producers are in the position to 
send off heavy tonnages, and stocks are mounting 
week by week. Consumers, also, have large stocks, 
and new business is restricted to single truck loads. 
For delivery to Birmingham and Black Country 
stations, Derbyshire No. 3 is quoted at llls., with 
Northamptonshire No. 3 at 108s. 6d., less 5s. per 
ton rebate. The demand for low-phosphorus pig-iron 
is still quite heavy. Prices vary from £6 5s. up to 
£7 7s. 6d. for delivery in the Midlands. Hematite 
makers have recently stated that there will be no 
change in prices before December 31. At present, 
most users have covered their needs up to the end 
of June only, but this assurance with regard to 
prices may produce further inquiries. East Coast 
No. 3 is quoted at 143s. 6d., with West Coast mixed 
numbers at 144s. 6d., less 5s. rebate. 

SCOTLAND.—The steelworks in this area remain 
very active, and are taking up heavy tonnages of 
hematite and basic, but foundry iron is now being 
stocked ; in fact, most consumers do not require the 
tonnage they had previously booked. No. 1 foundry 
iron is quoted at £6 0s. 6d., with No. 3 2s. 6d. per 
ton less, delivered f.o.t. furnaces. For export, No. 3 
foundry is at £6 3s. per ton, f.o.b. Glasgow. Hema- 
tite mixed numbers are at £6 13s., Scottish basic at 
£5 7s. 6d., and English and Indian basic at £5, all 
less 5s. rebate and delivered f.o.t. steelworks. 


Coke 

In view of the less active conditions at the iron- 
works, the demand for coke has declined of late, 
although deliveries are still being called for. Prices 
of foundry coke for delivery in Birmingham and dis- 
trict are maintained at 55s. 9d., minimum, for best 
Durham foundry coke, and 55s. to 62s. 6d. for Welsh 
coke. There has been little business transacted for 
deliveries after the end of June, as consumers re- 
gard current prices as being too high and are 
hoping for a reduction. 


Steel 


Quiet conditions rule in the steel market, although 
there is little indication of a decline in the tonnage 
passing into consumption. Most consumers have 
purchased their requirements for as far forward as 
they care to commit themselves, and, as a conse- 
quence, it is not expected that great activity will 
rule in the market for the next month or two. 
In the semi-finished steel department, full supplies 
are now available for all classes of consumers, and 
this has enabled the finishing works to overtake 
arrears of orders. The demand for finished steel is 
steady, but, with all the heavy steel works operating 
at full capacity, contracts are being worked off more 
quickly than new business is coming forward; but 
it is still difficult to place orders for near delivery 
for some descriptions of steel. While export busi- 
ness remains quiet, Continental prices have shown 
a firmer tendency as a result of the recent meetings 
of the British, Cartel and American steelmakers. 


Scrap 

Steelworks’ scrap -remains the most active, but 
in some areas there has been a decline in the demand 
for these descriptions. Supplies are fairly plentiful, 
both in iron and steel, and are in excess of the 
demand. Generally, steelmakers have covered their 
requirements, and there is unlikely to be much new 
business for several months. 


Metals 


The Malayan Government has announced that it 
is considering a scheme whereby miners may produce 
an extra percentage during the second quarter of 
the year. Despite the serious labour situation, the 
proposals came as a surprise to the tin industry in 
Malaya. 

Copper.—Following an improved demand last 
week, this market has again become very quiet. 
Japanese inquiries are slight, but Russia continues 
to be in the market for heavy tonnages. In the 
United States, also, the market has a dull tone 
and sales are at a low level. 

Metal Exchange quotations were as follow :— 


C'ash.—Thursday, £40 2s. 6d. to £40 5s.; Friday, 
£40 2s. 6d. to £40 3s. 9d.; Monday, £40 2s. 6d. to 
£40 5s.; Tuesday, £39 17s. 6d. to £40; Wednesday, 
£39 17s. 6d. to £40. 

Three Months.—Thursday, £40 7s. 6d. to 


£40 8s. 9d.; Friday, £40 8s. 9d. to £40 10s.; Mon- 
day, £40 7s. 6d. to £40 8s. %d.; Tuesday, £40 2s. 6d. 
to £40 3s. 9d.; Wednesday, £40 6d. to 
£40 3s. 9d. 


Tin.—According to the monthly tin statistics com- 
piled by Mr. W. H. Gartsen (Henry Rogers, Sons & 
Company), the total visible supply on February 28 
was 16,402 tons, as compared with 16,831 tons on 
January 31. The carry-over on the same date in 
the Straits Settiements was 4,650 (6,133) tons, and 
at the Arnhem (Holland) smelter 2,256 (2,003) tons. 
It had been expected that the total supplies in sight 
would have been unchanged on the month. 

It has been officially stated in Singapore that, in 
view of the effect of the reduced tin quota for April 
and June on the labour situation in the tin-mining 
industry, the Government is considering a scheme, 
liable to adjustment according to the total stock in 
the mines on March 31 and to changes in the inter- 
national rate of release, whereby miners may pro- 
duce an extra percentage during April and June, to 
be held in bond at smelters’ works at Singapore and 
Penang. Such excess of production is to be deducted 
from the quotas in the succeeding quarters, with 
complete liquidation within one year or earlier 
should the domestic rate of release at any time ex- 
ceed 50 per cent. It is suggested that the quantity 
of tin deposited in bond under the scheme should 
not exceed 2,900 tons, which is equivalent to a rate 
of 12 per cent. of the domestic assessment. 

This announcement was well received by local 
miners, who regard it as a direct warning to the 
International Tin Committee that Malaya will be 
unable to make further sacrifices. It is understood 
that the Government is prepared to grant to pro- 
ducers $50 per picul (133 lbs )—about £100 a ton— 
the advance to bear interest probably at 4 pe 
cent. and to be secured against the metal and 
recoverable from the proceeds of the sale. The 


2s. 
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scheme is designed to encourage the smaller mines 
to continue working rather than close down. It is 
officially denied that the plan is the first step 
towards the establishment of a new buffer pool. 
Netherlands East Indies producers are reported to 
be ‘‘ not perturbed ’’ by the Malayan plan. 

Mr. Choo Kiapeng, a leading Chinese tin mine 
owner, presiding at the annual meeting of the 
Selangor Miners’ Association at Kuala Lumpur re- 
cently, criticised severe and sudden quota cuts, 
declaring that they endangered the peace and 
stability of the country and were detrimental to the 
welfare of labourers and miners. He was in favour 
of tin restriction so far as it was managed in a 
sane manner, but the price factor should not be the 
principal consideration. 

Official quotations were as follow :— 

Cash.—Thursday, £185 5s. to £185 10s.; Friday, 
£185 7s. 6d. to £185 10s.; Monday, £185 7s. 6d. to 
£185 10s.; Tuesday, £185 10s. to £185 12s. 6d.; 
Wednesday, £185 17s. 6d. to £186. 

Three Months.—Thursday. £184 lis. to £185; 
Friday, £184 17s. 6d. to £185 2s. 6d.; Monday, 
£185 to £185 10s.; Tuesday, £185 5s. to £185 10s. ; 
Wednesday, £185 17s. 6d. to £186. 


Spelter.—The weekly market report issued by 
Brandeis, Goldschmidt & Company, Limited, states 
that consumers are showing very little interest in 
the metal at the present time, and do not seem to 
be at all anxious to cover their forward require- 
ments. While the American market has no direct 
influence on the world price, there is no doubt that 
disappointment is being felt in that country with the 
volume of fresh sales at the present comparatively 
low level of 4.75 cents, St. Louis. This, in turn, has 
had a sentimental influence in the rest of the world, 
where production is certainly ample for the present 
vequirements of the trade. On the other hand, the 
price of the metal is not high, and the demand from 
certain branches of the consuming industries is likely 
to remain good. 

Daily market prices : 

Ordinary.—Thursday, £13 17s. 6d.: 
£13 17s. 6d.; Monday, £14 1s. 3d.: 
£14 1s. 3d.; Wednesday, £14 3s. 9d. 


Lead.—Apart from some substantial buying from 
the Soviet Union, this market has remained very 
quiet. Consumption is reported to be well main- 
tained, and heavier business is expected to 
materialise within a short period. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £15 6s. 3d.; 


Friday. 


Tuesday. 


Friday, £15 5s.; Monday, £15 5s.; Tuesday, 
£15 6s. 3d.: Wednesday, £15 10s. 
Scrap.—There is still a very quiet tone in this 


market, and business involves only small parcels. 
Price movements have continued to be in a down- 
ward direction. 

Approximate selling prices for old metal:—New 


aluminium cuttings, £80; rolled, £63; cast, £38: 
foil, £88. Copper, £38 to £40; braziery, £34. 
Brass (clean), £24 to £26. Zinc, £7 10s. Lead, 
£13. Gunmetal, £38 to £40. 


Company Reports 


Colvilles, Limited.—Final dividend on the ordinary 
stock of 5 per cent., making 8 per cent. for 1937. 


Bairds & Dalmellington, Limited.—Final ordinary 
dividend of 12 per cent., making 16 per cent. for 
1937. 


Swan, Hunter & Wigham Richardson, Limited.— 
Final dividend of 7 per cent., making 9 per cent. for 
the year. 


Ley’s Foundries & Engineering, Limited.—Hali- 
yearly dividend on the 5 per cent. cumulative pre- 
ference shares. 


Federated Foundries, Limited.—Profit for year to 
December 31 last, together with balance brought 
forward from 1936, £57,000; dividend for the half- 
year to December 31, 1937, on the 5 per cent. 
cumulative preference shares; no ordinary dividend. 


C. Akrill & Company, Limited.—Profit for 1937. 
£15,165; brought in, £19,573; dividend of 2s. pe) 
share, free of tax, £4,375; bonus of Is. per share, 
free of tax, £2,187; to employees’ benevolent and 
superannuation fund, £1,293; to special develop- 
ment and extensions reserve, £3,000; to revenue 
reserve fund, £3,125; carried forward, after pre- 
ference dividend, £20,532. Meeting, March 14. 
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COPPER 
£ 

Standard cash 6 

Three months 2 

Tough .. 4215 

Best selected 43 5 0 

Sheets 75 0 0 

India 56 2 6 

Wire bars . 4410 0 

Ingot bars . 4415 0 

H.C. Wire rods .. 48 0 0 

Off, av. cash, Feb. .. 39 12 103 
Do., 3 mths., Feb. 3917 
Do., Sttlmnt., Feb. .. 39:13 0 
Do., Electro, Feb. .. 43819 2} 
Do., B.S., Feb. .. .. 43.10 7} 
Do., Wire bars, Feb. .. 44 7 14 

Solid drawn tubes ‘ . 124d. 

Brazed tubes 124d. 

Wire 83d. 

BRASS 

Solid drawn tubes 114d. 

Brazed tubes 13}d. 

Rods, drawn 9d. 

Rods, extd. or rlld. 6}d. 

Sheets to 10 w. g. 83d. 

Wire 84d. 

Rolled metal 74d. 

Yellow metal 64d. 

TIN 

Standard cash 806-27 6 

Three months . 18517 6 

English 185 17 6 

Bars. . 187 10 0 

Straits 187 0 0 

Eastern... 187 5 0 

Banca (nom.) 

Off. av. cash, Feb. 183 5 3} 
Do., 3 mths., Feb. 183 2 9} 
Do., Sttlmt., Feb. 183 4 6 

SPELTER 

Remelted .. « 

English Ss 0 

India 13 10 

Zinc dust 20 10 0 

Off. aver., Feb... 

Aver., spot, Feb. .. 

LEAD 

Soft foreign, ppt. .. -- 1510.0 

English .. .. .. 1710 0 

Sheets, home an - 23 0 0 
Do. export... - 19 5 0 

Pipes, home 28130 
Do. export 6 

Tea lead .. & 

Off. aver., Feb... .. 16 9 3% 

Aver., spot, Feb. .. -- 15 8 OF 

ALUMINIUM 


1/3 to 1/4 Ib. 


and foil 


-ZINC SHEETS, &c. 


Zinc sheets, English 28 15 0 to 29 


1/2 to 1/4 Ib. 


5.0 


Do., V.M. ex-whse. 28 15 0to29 5 O 


Rods ae 2010 0 
ANTIMONY 
English .. 81 0 Oto082 O 
Chinese,ex-whse. .. & 6 
QUICKSILVER 
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RAW MATERIALS—PRICE LIST 
(Wednesday, March 9, 1938) 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


F erro-silicon— 


25% 1210 0 

45/50% 12 0 0 

15% 17 0 0 
Fvrro-vanadium— 

35/50% .. 14/- Ib. Va. 
Ferro-molybdenum— 

70/75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 

20/25% carbon-free_ .. 9d. Ib. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 

80/85% .. . .6/- lb. (nom.) 
Tungsten metal powder— 

98/99% .. 6/14 Ib. (nom.) 
Ferro-chrome— 

2/4% car. .. 3415 

Ferro-chrome— 

Max. 2% car. .. .. 386 0 0 

Max. 1% car. .. 

Max. 0.5% car... @ 

70% carbon-free 10d. Ib 
Nickel—99.5/100% . .£180 to £185 
“F” nickel shot .. .. £165 0 0 


Ferro-cobalt, 98/99%, 
Metallic chromium— 


8/6 to 8/9 Ib. 


96/98% 2/5 Ib. 
- Ferro-manganese— 
76/80% loose £18 15 Otol9 5 O 
76/80% packed £19 15 O0to20 5 0 
76/80% export .. £22 0 0 
Metallic manganese— 
94/96% carbon-free 1/3 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


SCRAP 
South Wales (West)—£ s. d. £ s.d. 
Heavy steel, best 3 8 9to3 ll 3 
Mixed iron and 
steel .. 6 9to3 9 3 
Heavy cast iron 3 8 9to3 11 3 
Good machinery .. .. 315 0 
Cleveland— 
Heavy steel, best 3 7 Oto3 9 6 
Steel turnings 213 Oto2 15 6 
Heavy castiron.. & 8 
Heavy machinery .. 
Midlands— 
Short heavy steel 315 Oto3 17 6 
Light cast-iron 
scrap 
Heavy wrought 
iron .. 4 0 Oto4 5 O 
Steel turnings 2 6 3to2 8 9 
Scotland— 
Heavy steel, best 3 5 Oto3 7 6 
Ordinary cast iron4 0 Oto4 2 6 
Cast-iron borings 2 0 6to2 3 0 
Wrot-iron piling 4 5 Oto4 7 6 
Heavy machinery .. . 410 0 
London—Merchants’ buying prices, 
delivered yard. 
Brass © 
Lead (less usual draft) 13 0 0 
Zinc 
New aluminium cuttings 8 
Braziery copper .. ~ a 2 
Gunmetal .. .. 32 0 0 
Hollow pewter... .. 130 0 0 
Shaped black pewter .. 90 0 0 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 3s. 6d. 
Finished bars, 18% tungsten 4s. 6d. 

Per lb. d/d buyers’ works. 


PIG-IRON* 
N.E. Coast (d/d Tees-side area) — 


Foundry No. 1 111/6 
» No.3 109/- 
» No4 108/- 
Forge No. 4 108/- 
Hematite No.1... 133 /- 
Hematite M/Nos. .. 132/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 133/- 
» d/d Birm. .. 144/6 
Malleable iron d/d Birm. . 165/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 110/- 
oo NO, .. 111/- 
Northants forge . 107/6 
se fdry. No. 3 108/6 
fdry. No. 1 111/6 
Derbyshire forge .. 110/- 
fdry. No. 3 111/- 
Fe fdry. No. 1 114/- 
Scotland— 
Foundry, No. 1, f.o.t. 120/6 
ce No. 3, f.o.t. 118/- 
Cleveland No. 3, Glasgow 112/- 
Falkirk . . 109/- 
Scottish hem. M/Nos. d/d 133 /- 
Sheffield (d/d district)— 
Derby forge 107 /6 
»  fdry. No. 3 108/6 
Lines forge 107 /6 
108/6 
W.C. hematite 138 /6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 114/- 
Staffs fdry. No.3 .. 114/- 
Northants fdry. No. 3 112/6 
Cleveland fdry. No. 3 114/- 
Glengarnock, No. 3 141/- 
Clyde, No. 3 is 141/- 
Monkland, No.3 .. 141/- 
Eglinton, No.3... 141/- 
Gartsherrie, No. 3 141/- 
Shotts, No. 3 141/- 


(* Prices of hematite and basic pig-iron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions.) 


FINISHED IRON AND STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.] 


Iron— £s.d. £8.d. 
Bars (cr.) .. 13 50tol3 15 0O 
Nut and bolt iron 11 12 6to12 2 6 
Hoops 14 2 6 
Marked bars (Staffs) fot. 15 15 0 
Gas strip 14 2 6 


Bolts and nuts, ? in. ; x 4in in. 
17 10 0 and up 


Steel— 

Plates, ship, etc.11 8 Otoll 10 6 
Boiler plts. 1118 Otol2 O 6 
Rounds and squares, 3 in. 

to 54 in. .. 12 0 6 
Rounds under 3 in. to bi in. 

(untested) ll 9 
Flats—8 in. wide and over ll 5 6 
», under 8 in. and over 5in. 1110 6 
Rails, heavy 6 
Fishplates .. 
Hoops (Staffs) De 12 4 0 
Black sheets, 24g. (4-t. lots) 1515 0 
Galv. cor. shts. ( » ) 1810 0 
Galv. flat shts. 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton lots . 72 8 
Sheet bars .. 715 0 
Tin bara 715 O 
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PHOSPHOR BRONZE 


Per Ib. basis 

Strip .. 103d. 
Shest to 10 w. 1ljd. 
ire .. 123d. 
Rods .. 133d. 
Tubes .. 18}d. 
Castings 15d. 


Delivery 3 cwt. free. 
10% phos. cop. £33 above B.S. 
15% phos. cop. £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CuirForp & Son, Lrurrep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 8d. to 1/2 
Rolled— 

To 9 in. wide 1/2 to 1/8 

To 12 in. wide 1/2} to 1/84 

To 15 in. wide 1/24 to 1/84 

To 18 in. wide 1/3 to 1/9 

To 21 in. wide 1/34 to 1/94 

To 25 in. wide 1/4 to 1/10 
Ingots for spoons and forks 8d. to 1 /44 
Ingots rolled to spoon size 11d. to 1/74 
Wire round— 

to 10g. 1/54 to 2/04 


with extras ‘according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/44 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 25.84 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm. 20.38 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley ih 23.50 
Ferro-mang. 80%, seaboard 102.50 
O.-h. rails, eas at mill 42.50 
Billets 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 
Iron bars, Chicago 2.40 
Steel bars ‘ 2.45 
Tank plates 2.25 
Beams, etc. 2.25 
grooved steel 2.10 
Steel hoops 2.40 
Sheets, black, No. 24 3.15 
Sheets, galv., No. 24 3.80 
Wire nails re 2.75 
Plain wire 2.90 
Barbed wire, galv. va 3.40 
Tinplates, 100-lb. box . . $5.35 
COKE (at ovens) 
Welsh foundry .. 42/6 
» furnace 37/6 
Durham foundry 39/6 
>» furnace 32/6 
Scottish foundry 41/6 
» furnace 40 /- 
TINPLATES 
f.o.b. British Channel ports. 
I.C. cokes 20 x 14 per box ° 22/6 
28x20 45/- 
20x10 ,, 
183 x14 ,, 24/9 
C.W. 20x14 _ 17/9 to 18/6 
28x20 35/6 to 37/- 
ve 20x10 ,, 29/3 to 29/9 
183x114 ,, 20/9 to 21/3 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £12 0 Oto£l13 0 0 
Bars-hammered, 

basis £20 0 Oto £22 0 
Bars and nail- 

rods, rolled, 

basis £19 0 Oto£20 0 0 
Blooms £18 0 Oto£l9 0 0 
Keg steel £30 0 0to£35 0 0 
Faggot steel £20 0 Oto£25 0 0 
Bars and rods 

dead soft st’'l £19 0 0 to £20 0 


All per English ton, f.o.b. Gothenburg 
(Subject to an exchange basis of 
Kr 19.39 to £1.] 
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£ 8s. d. 
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15 6 3 change 
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Lead (English) 
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WAS 
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change 
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change 
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- - 


ZETLAND ROAD, 
MIDDLESBROUGH. 


* No prices available during strike period. 
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NO. 3 FOUNDRY AT MANCHESTER. 
Sept. 


Spelter (ordinary) 
14 1 
Spelter (Electro, 99.9 per cent.) 


July 


2/6 
June 


change 
2/6 
7/6 


25/- 


6 No 


6 
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Mar. 
Mar 
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a, 
185 5 0O dec. 


13, RUMFORD STREET, LIVERPOOL. 


185 10 0 ine. 


185 7 6 No 
185 17 


185 7 6 ine. 


185 17 6 


FERRO-SILICON—FERRO-CHROME 


REFRACTORIES — COKE — SAND 


Tin (English ingots) 
8 
185 5 Ode 
7 
7 
185 10 0 ine 


Tin (cash) 
8 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


AO 


CENTRAL CHAMBERS, 


AVERAGE MONTHLY PRICES OF DERBYSHIRE 


Feb. 
NoTE: Prices have been subject to a rebate of 5/- per ton since November 1, 1937. 
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DAILY FLUCTUATIONS 
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3 
4 
7 
8 
9 
3 
4 
7 
8 
9 

Year 


enburg 


0 0 
0 0 
0 
0 
0 
0 
0 0 


Lead (soft foreign, prompt) 
pper (cash) £ s. d. 
d. Mar. 3 
Mz 6 dec. 2/6 ge 4 
| 6 No change ,, /9 7 15 5 ONo cha 
ge ” 
6 No change 
ic Copper 
34d. | 
84d. Mi ine. 10/- Mar. 3 Mar. 3 
15d 0 No change 4 4 @. 
| 0 dec. 5/- 7 78. 17 5 O dec. 
o1/2 | | | 
js | 
1 
|) | | 
1/84 1907 
1/9 1908 
‘1/94 |) eto 
1918 
At 1014 
1917 
1918 
1 | 1919 
1920 
4 1921 
19238 
1024 
1986 
1026 
| 
1920 
1930 
| 1931 : 
18382 
1933 
1934 
j 1935 
1936 4 
i 
TRADE Mang 
a 
to 29/9 
to 21/3 
STEEL 
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SITUATIONS VACANT AND WANTED 


LIVE MAN, 20 years in charge of 

Foundry & Allied Industries, requires 
sition of responsibility ; special knowledge of 
ght castings and also experience in enamel- 
ling, etc.; energetic organiser. Disengaged.— 
Please reply to: Box 818, Offices of THE 
FounprRyY RADE JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


FENAMELLING TECHNICIAN desires posi- 
tion with progressive firm. Sound tech- 
nical and practical experience in wet and dry 
oe. also foundry.—Box 806, Offices of 

Founpry Trave JourNat, 49, Wellington 
Street, Strand, London, W.C.2. 


myo MALLEABLE CAST IRON 
FOUNDERS.—Man, age 30, 15 years’ 
practical experience all branches of the trade, 
desires progressive situation where particular 
knowledge of annealing could be utilised.—Box 
826, Offices of THe Founpry Trape JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


HARGEHAND COREMAKER wanted, 

used to heavy machine-tool coremaking. 
West Riding.—Box 816, Offices of THE 
Founpry Trade Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY CLERK required for Malleable 
Iron Foundry in the Midlands. Write 
stating age and experience.—Apply Box 824, 
Offices of Tue Founpry Trape JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


FPOUNDRY FOREMAN required for large 
Non-ferrous Foundry producing castings 
up to 8 tons. Must be thoroughly experienced 
in casting various alloys for floor and loam 
moulding. Excellent prospects for the right 
man. Only first-class man need apply. Full 
particulars in first instance to: Box 828, Offices 
of Tue Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


OBBING MOULDER wanted by London 

iron foundry, must be first-class man able 

to make anything under 5 cwts. and pattern 

plates. Send age, references, and_ salary 

required to: Box 830, Offices of Tur Founpry 

Traps Journat, 49, Wellington Street, Strand. 
London, W.C.2. 


XCELLENT opportunity occurs for young 

man, age about 30, with tact and judgment, 
to take charge of factory adjoining iron foundry 
near London. Must be good organiser and ex- 
perienced in ferrous and non-ferrous small cast- 
ings. Good prospects for keen and energetic 
man. State full experience and wage required 
to: Box 832, Offices of THe Founpry TRADE 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2 


ANTED.—Foreman for Iron Foundry on 

North-East Coast. Output 60/80 tons 
mixed jobbing and machine. Must have full 
experience modern practice all departments.— 
Box 820, Offices of THe Founpry TRADE 
JounnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TrapE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars cun be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
queting identification number. 


FrOUNDRY MANAGER, age 40, requires 
. position. Experience in marine engineer- 
ing, machine tools and general jobbing foundry. 
Several years’ supervisory experience, capable 
of taking full charge of important engineering 
foundry. (320) 

YOUNG Foundry Metallurgist desires situa- 
,.tion as Foundry Technical Assistant, or 
similar position. Excellent laboratory, works 
and technical training, also steelworks experi- 
ence. (321) 


BUSINESS FOR SALE 


MACHINERY—Continued 


RON FOUNDRY, London District. Well 
equipped. Capacity 10 tons or more per 
week. Immediate disposal. Offers requested for 
Plant, Lease, etc. For particulars apply : Box 
822, Offices of THe Founpry TrapE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


MACHINERY 


OR SALE.—Two Zimmermann R.P.W.2 

Pneumatic Jolt Squeeze Turnover Mould- 

ing Machines.—S. C. Bitspy, Crosswells Road, 
Langley Green, near Birmingham. 


OBSON REFRACTORIES, LTD., 47, 
Coniscliffe Road, Darlington, have for dis- 
posal two 2-ton Tropenas Converter Plants 
complete, in good condition. Full particulars on 
application. 


AND MIXERS AND AERATORS.—The 
‘* Breakir ’’ Centrifugal Machine is THE 
machine. Outpute 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrtp., Station Works, 
Ecclesfield, Sheffield. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 


per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 


T. Davies & Son, West Gorton, Manchester. 


*Phone 98 Staines. 
484. Crude Oil Generating Set, 230 
volts D.C. 
Tilghman Vertical B.D. Compressor, 130 c.f. 
at 100 lbs. 
Vertical Boiler, 8 ft. 8 in. by 4 ft., 80 lbs. 


W.p. 
24- and 14-ton Morris Overhead Hand Cranes. 
200-lb. capacity Paste Mixer by Werner. 
HARRY H. GARDAM & CO., LTD.., 
STAINES. 


SANDBLAST PLANTS. 


ROMs size, 12 ft. by 12 ft., 12 ft. by 9 ft., 
and 6 ft. by 6 ft. 

Barrels: 54 in. by 36 in.; 36 in. by 30 in. ; 
30 in. by 20 in., etc. 

Cabinet: 6 ft. by 4 ft.; 4 ft. 6 in. sa. by 
3 ft. 6 in. sq., and 30 in. dia. 

Table : 9-ft. Guttman. 

Air Compressors in stock to suit any of the 

above plants. 

Sand Mills: 7 ft. 6 in., 7 ft., 6 ft., 5 ft. and 
4 ft. dia. pans. 

Cupolettes : 10 cwts., 15 cwts. and 20 cwts. 

Cupolas : 2 and 3 tons. 

Morgan Tilting Furnaces : 250 and 400 lbs. 

Heavy D.E. Grinding Machine : wheels 24 in. 
by 44 in. 

Sand Rammers, Disintegrators and Mixers. 
Air Compressors, Blowers and Exhaust Fans, 
Moulding Machines, etc., etc. 


S. C. BILSBY, A.M.1.c.£., A.M.LE.E. 


OROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


MOULDING MACHINES. 


No. 7 Ajax Jolt Turnover and Pattern 
Drawer Moulding Machine, 7” dia. cyls., lifting 
cap. approx. 8 cwts. Height of jar, 14”; air 
consumption approx. 22 cub. ft. per min., pat- 
tern draw 14”. Table 36” x 26”. Work. pres- 
sure 80 lbs. per sq. in. 

No. 6 Ajax Jolt Ram Pneumatic Rollover 
Moulding Machine, take 36” x 24” boxes. 

No. 0 Pneumatic Britannia Jolt Ram Roll- 
over Moulding Machine, take boxes 18” to 20” 
square. 


Write for Albion” Oataloque. 
ALBION WORKS. SHEFFTELD. 
Grams : Forward.” ’Phone : 28001 (10 lines). 


OR SALE.—Guttmann 9-ft. Sandblast Table 
Plant, four nozzles. Excellent condition.— 
Box 814, Offices of THe Founpry.. TRADE 


JOURNAL, 49, Wellington Street, . Strand, 
London, W.C.2. 
MISCELLANEOUS 
have new 


PATTERNS.—Cleghorn & Co. 
premises at 198-200, Bath Road, Worcester, 

and are in a better position to cope with all 

classes of engineers’ pattern. ’Phone 264. 


PLUMBAGO—Our different grades will 
serve you well and prices are right. Our 
STANDARD Nos. 1 and 2 at 18s. and 16s. 
cwt., carriage paid, have a large sale. TRY IT 
and save money.—Wm. Ossen, Lrtp., -Hull. 


OR SALE.—One Kinnear Patent Steel Door 
for Core Stove, complete with slide bars, 
etc. ; in good condition; to suit opening 12 ft. 
wide by 9 ft. high. Working drawing available. 
What offers?—Apply R. W. Cottixs & Co., 
Pallion Foundry, Sunderland. 


FUNEsStT FOUNDRY BLACKINGS AND 
FACINGS. Pure Ceylon Plumbago {Im- 
port direct), Finest Core Gum, White Dust, 
Parting Powder (Silica free), Pure Ground 
Carbon and Electrodes. Quality at reasonable 
prices. Orders repeated. Send for free sample. 
JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. Facings, Penistone.’’ 


"Phone: 287 SLOUCH 
30” Aluminium Cutting Bandsaw, 
Price £12 


JACKMAN Core Stove ... Price £14 


“ AJAX ” 36” x 24’ jolt turnover and 
pattern-draw moulding machines. 
(Two in stock) ...... Price £60 each 


Two good TABOR 14” x 16” squeeze 
and pattern-draw moulding ma- 
chines .................. Price £35 each 


Foundry Travelling Crane, 2-tons, 


ft. span .................. Price £35 
Good small enclosed Rumbler 
Price £14 


New Small 3’ Sandblast Plant. 


Avex. HAMMOND, Mechinery 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


THE RAPID MAQNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD 
BIRMINGHAM, 12 
DESIQNERS & — URERS 


«4, 


Tr 


i 
Ve 
East 
| 
Lon 
Mid 
3 Nev 
Scot 
Shef 
: Wes 
: — Burt 
East 
LINN 
Chai 
“SS 
LIFTING MAGNETS 
Pres 
O 
A os ecr 
= 


